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PREFACE 


'I'lir  tu'fil  I'T  it  |uililii'ali<>ii  tli'alinu;  vvilli  tin  |ir<>lili'in>»  n{  liu'iit>a- 
tiipii  ami  llriMidiiin  lia-  Imn  lilt  !•>  xhn-v  inuaKid  in  tlif  rai^iiii;  i>f 
Ipuiiltry,  and  for  «.<.iiU'  tinu-  has  rNi>ri's*.'i|  it*iH  in  tlu-  iniml  'if  tiie 
atitlmr.  'I'lit-  iliinaml  f«>r  iiifurniatinii  in  'In  various  liranilu*  ui  ihv 
i»iiiltr>  in<lM>tr»  is  ra)'iill\  imri'asMi^;.  'I'lurt'  an-  \\\>>  iiillni'nii>< 
uliii-|i  K'ivf  ri>»'  to  tlii>  demand.  Tliii«v  air  i:'\  cnyatii'd  in  I  ho 
indnxtry  to  a  x»t\  larnc  cxti'iit  ha\r  had  to  ». ili  •  tiu'ir  own  proh- 
lt'm>;  thiir  tx|KTimitFts,  lu-rfornicd  often  in  a  hapha/ard  nianntr, 
p'oxinj,'  of  liith'  \aliir.  'I'hfv  have  had  to  i-ondiu-i  tluir  poidiry 
plants  sc.nu'what  as  an  ixpcrimeiital  station  ratlur  than  as  a 
tiusini'ss  iniiTprisi'.  h'or  ihein  to  fxpiriTnent  is  too  i'ostl\.  'riien 
the  nee>l  I'or  suidi  a  Imllctin  as  this,  whii-h  it  is  hoped  will  aid  the 
piiuitrvinen  tosi.lve  ntan>  of  the  ]uT|ilexiiiv;  proldeins  eonfrontinj^ 
ilieiii.  is  ohxioiis.  <  hi  the  other  hand,  ni;,n\  new-ionn  rs  in  the 
l'ro\inee  are  desimiis  of  o'.itainin^  literature  dealinj,;  with  the  hest 
method"*  to  ailopt  in  order  to  he  assured  of  the  hest  sneee--.  'I'ho 
Inisiness  of  the  I  )e|>arimeiit  is  to  assist  these  as  far  as  possjlde,  ami 
with  this  ohjeet  in  \iew.  this  hnlletin  has  heen  pripared. 

Kiiowle(l),'e.  to  ]w  of  the  greatest  \  ahie.  mtist  he  disseminated. 
It  is  impossihle.  however,  fur  one  in  a  sin^jle  hnilitin.  or  eMii  in  a 
nnmlier  of  Inilletins.  to  reach  the  exact  needs  of  every  reader.  In 
the  first  place,  hecaiise  of  the  \ar\in^r  local  conditions  thrcmyliont 
the  Province,  any  attempt  to  ),'ive  sjiecific  instrnctions  would  detraci 
from  the  \ahie  of  the  hnlletiii  as  a  v 'lole.  Secondly,  ii  is  not  wisi' 
to  emleavir  to  (inhlish  sMch  detaileil  information.  Uatiier,  thronuh 
emjdiasis  of  the  general  miderlyiny;  principles  of  incnhation  ami 
-oiidinj;,  this  hnlletin  is  intend"'  to  stimulate  independiiice  of 
ti.  "uuht  on  the  part  of  every  it'  .lal. 

'Phis  work  ditYers  somewhat  ironi  others  that  have  lueii  sent 
out  from  oiher  Departments  of  .\j;ricnlture.  t'ollejjes  ami  lv\i)eri 
inent  Stations.  The  majority  of  hulletins  ])nlilislied  hy  the  Poultry 
Departments  of  .Vvricttltural  Colleges  and  h!\periment  Stations 
deai  larj,'ely  with  results  of  iiivestifjations  carrieiJ  on  in  these 
Institutions.     Sitch  wiprks  are  nattirallv  ipf  invaluahle  service  tip  the 


^ 
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|H>iiltr_\  iiiilii»lry  of  iJiv  i-'MiHlr\  in  wliirli  ilu-  vxiK'riitu-iiial  w<>rk 
wa-  t'iirrii'il  nii.  Tin  «»•  r»">iitl«  uill  iii>t  lu'  ri'lcrri-il  tu  in  ilii«  Inilli  iiii, 
purtiv  Ih-csiiioi'  iIuv  ina>  !>»'  'i|  ni>  |irat'tii-al  xali  m  llu'  iiulii'>li\  "!' 
the  l'rii\  iiu'f,  ami  part!)  Iict-aii*!'  ilif  »'\|uTinuMii»  wiri'  "nt  inii 
•liirti'il  iimliT  »iiiiilnittn«  wliuli  wi-  t\|Krii'nri'.  Maii>  t|iu'»ii<>n» 
liaM-  frtiiii  linu'  in  linu'  «ii(;m"»liMl  tlifni'fKt'  a«  \Mirili>  '>i'  iii\tsii 
nation,  ami  ii  i«  lioptil  thai  in  ilu'  lu-ar  fiiliiri'  iiii<>riiiaii<>ii  lUaliiiu 
uilli  |iratliial  rvoiill-.  fn>m  »  \|n  rinuiilal  wrk  in  llii-  I  >»  pailnu  nl 
will  l>t'  axailalilr  i<>r  tlu'  pnlilic.  A  I'liajiicr  lia«  lii'cn  ini'liiiUil  <>ii  ilu' 
cnilirxiilii^ii-al  ilcvclopnu-ni  >>f  tlu-  cliiok.  'I'lu'  nilhuni'i'  ni  thi- 
fa»'l"r*  iiiMiUiil  ill  tin-  liati-liiiiu;  of  i-liiik-  max  lu'  ninn-  I'lcaily 
iin"liT»|cM>il  li\  a  lari'liil  pi'rit«al  nl  lliis  iliaiiti-r.  'Tlu'  fullnwinj; 
I'liaptcr  i|i'al>  with  till'  \i'r\  iinpurtant  i|iu'sti<iii  nl  iilitaiiiiii^  t'lrtik' 
t'Ui:"*  iliat  will  priiilncc  tliii'k'  <>(  xtr'Hii:  xilaliiy.  'I'ltn  'ifuii  iliin 
<HU»liiiii  has  lii'in  <i\  trlnnkt'il  liy  wrilirs  i>n  tlio  pinlili'ins  i.f 
innihatiiin.  I'mi-iiliTalili'  itil<>riiiati<>n  tUaliii)i  \xilli  I'aiitii'  (.'"a-it 
infthuiU  i>  iiu-liitli'i|. 

Till'  ai'knciwlfclnimnt>  nf  tlu'  antlnir  an-  tliU'  ti>  Mrt.  t'l.  |). 
I'htirrh  ami  Mr.  Win.  Ilarri«>..  n|  tin-  IVtalnnia  l.tm  l"..\iiian^p, 
iV'taliiiiia,  C'alil'iiriiia.  ami  .Mr.  l-'rank  II.  Siiow,  IMitor  nf  ilu' 
IVtalnnia  rmiltry  J<>nriial,  I'nr  kimlly  a>»i>>tam-i'  in  ri -I'arili  wirU. 
I  am  aNu  imli'liti'il  tu  I'mf.  JaiiK>  l)ry<li'ii.  in  charm'  "'  'ln'  I'miltry 
lliisliamlry  I  )i'partiiH'iit  nt  tin-  <  >ri'>;i>!i  \>;riiiillnral  l'ii|li'jj;i',  Ci>y- 
valli>.  t  •ri'j;uii.  fur  timiri'>>  M  and  i";  Mr.  II.  I..  I'llaiu-hanl,  in  i-harm' 
I  if  till'  I'tinltry  I  Insliamlry  Di'partim'iit  nf  tlu'  \\  a^<llin};tl>n  .\(;rii-iil 
tnral  l'".xpi'riiiuiit  Statinii,  |'nyalln|i,  \\  ashiiintnn,  fur  ti),'iiri'  id; 
I'mli'ssnr  ja-,  I'".,  kii-i'.  in  i-harnc  ui  tlu'  rmillry  I  lii>)i,imlry  l)i')>art- 
iiunt  nf  till'  t'nrni'll  CnlU-j^'c  nf  .X^jricnltiiri'.  Ithaca,  X.  ^'.,  fnr 
tij.riirc  ~.  ami  rrnfc«>nr  W  .  H.  Cirahani.  nf  the  I'miltry  I  )cpartnii'iit 
of  the  <  >iilarin  .\(;ricnllnral  (."nlli'jji',  ('iiii'lph.  fnr  tiKiirc  14. 

M.  A.   Ill.l,. 


CONTENTS 


Im  I  ..\TI»K 

Till'  tl<-\l'|ii|i||M'ltl  iif  llll*  <  lllt'k  . 

>*iriirliiri'  <•(  ilii-  Kui: 

Till-  tin  H'll   l>1  till-  <    llll'k      . 


I-  \nt: 

.     It 

..      lit 

, ,  I" 
..      II 


Till' I'riMliiriinii  lit  Ktftf^  Siiliiilili- fur  Mult  liiiiu '•"' 

IniiMuiiinii'  I'f  iiiiKiiitiiliiiiiil  ViiriT I'> 

Til.'  MhIi' •" 

Tin- ri'iiiiiii' '* 

Tin'  ll'iii'liitf  "f  llrci'iliiiif  Si'M-k   '• 

Till'  h'l'filliiit  "f  Itri'i'iliiitf  Sunk I  < 

Kiftf"  I'mmI  fiir  ImimiIihiIoii •" 

I'llXl  TM  Al.   I'HIIIII>;M'«  1\    Iv"  I  ll\TI"> "• 

Niiiiiriil  liii'iiliiilinii '" 

AriillflHl  liiciiliiill'ii '■'" 

Tilt'  IllfUbllltT '■' 

Till' l.i'i'iiii'iii  "f  llll' liii'iilml'ir -I 

Till"  t»ii«'riilli'ii  "if  llll' liiriilmlnr '!'i 

Ti'sliiitf '••' 

llllillilllNll    '■'•' 

llriMiiliiiK  thirks  liy  llll- Niiiiiriil  I'roii'ss -'" 

llriMiiliiiL'  llilrki  liv  till-  Arlilirliil  l'rll(•l'^^ ■-'"• 

Tlie  Coliiiiy  s>>irm '•'"' 

Till' li'liliniioii'' Sysli'lii •'- 

Till'  I'i'i'iliiiL' 111  llll' t'liii'ks ;il 

Mullliiils  of  I'l'i'ililll.' ■ 

Till'  I'Vi'iliiitf  mill  lli'ii'.iiiir  iif  llll' '•niwiiiv  >i""k '•■ 

IVi'illiitf '■'•'* 

llmisiiii.' '■ 


1 


VI 


INCUBATION  AND  BROODING 


INCUBATION 


I'rom  till'  li>\vest  to  the  lii;^lu-^t  fnrms  ni  animal  life  we  HtKl  a 
fjradual  deviatiun  in  tli'-  nietlmd  fciUowed  for  the  jjerpetuatiun  of 
each  form  of  life  from  .generation  tn  j.;eneratioii.  '{'he  liatchiiijjf  of 
chicks  from  ej,'),'s.  which  have  lieen  produced  hy  the  mother  hen,  is 
a  very  similar  process  of  repnxhiction  in  nlher  animals.  The  renewal 
of  the  tlock  depends  upon  incnhation,  natural  incubation  in  ttirn, 
heini,' dependent  n))ipn  the  instinct  nf  the  mother  hen.  It  seems  lo 
he  conducted  hy  tile  nioilern  hen  in  much  the  same  maimer  as  do 
the  wild  birds,  nr  as  the  wild  fowl  of  the  iim,i;les  <if  India  used  to  do. 

In  countries  where  artificial  incubation  has  been  ))ractised  for 
centuries,  the  hen  has  abandoned  that  part  of  her  work.  It  was 
practised  befor  ■  the  dawn  of  the  Christian  l-"ra  ;  and  in  l\iL;ypt,  where 
the  ej^^Us  are  incubated  in  inmieiise  ovens,  no  hens  are  em|)loyed. 
In  America  tlie  incubator  has  been  the  chief  factor  in  the  a(l\ance- 
meiit  of  the  nidustry.  It  is  iptite  |)o>sible  that  as  artificial  means 
are  more  imi\ersally  adopte<l.  and  the  natural  method  resorted  to 
less  fre(|uently,  that  strains  with  larijer  eirj^;  records  may  be  built  up. 
However,  it  is  not  inferred  that  the  incul)ator  is  superior  to  the  hen 
for  haldiinif  chicks.  The  point  to  be  noted  is  that  the  incubator 
cni  hatch  the  chicks  while  the  hen  continues  in  the  production  of 
more  eK.iJs. 

The  theory  of  incubation  is  based  upon  the  fact  that,  if  a  fertile 
et;;,'-  is  ke|>t  under  ])roper  conditions  for  a  sufficient  i)erioil  of  time, 
it  will  be  transformed  into  a  livint,'-  or!,'anism.  The  incubation  period 
varies  with  the  different  s])ecies  of  fowl.  l""or  the  e!4j.v  of  the 
common  hen.  the  averaj,>-e  period  is  twenty-one  days.  If  projier 
conditions  exist  and  everything:  has  been  favourable  throui^hoin  the 
period,  ilu'  chicks  will  probably  emert;e  on  the  twentieth  dav. 
Chicks  have  been  known  to  hatch  on  the  nineteenth  day.  (  )n  the 
other  liand,  if  tile  weather  be  extreme,  and  if  unfavcirable  conditions 
exist,  such  as  a  neiili.tient  sitter,  if  the  hen  is  beint;  useil — or  with 
the  incubator  if  it  has  not  been  properly  looked  after,  the  chicks  are 
not  likelv-  to  pip  until  the  end  of  the  twenty-tirst  or  even  on  the 
twenty  second  day.  Then  ,  i;ain,  e.ti.u^s  have  been  incid)ated  twenty- 
three  days.  The  same  ajiplies  to  etjes  from  other  fowls,  except,  of 
course,  that  each  class  has  its  own  period  of  incidiation.    The  i)eriod 
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for  tlic  fiilliiwinjjf  classes  of  fowl  arc:  I  Ion,  twciitv -otic  days;  (liiiiica, 
twenty-tivc  ;  Duck,  tuciitx -cifilit ;  Turkey.  t\\eiity-eijj;lit :  and  Cioose, 
thirty. 

THE   DEVELOPMENT  OF  THE  CHICK 

For  a  clear  and  conii)relieiisi\  e  understanding'  of  the  phen- 
omenon of  inctd)ation.  it  is  essential  to  have  a  ficneral  kiiowledjie 
of  the  enihryoloj^ical  <le\elopment  of  the  chick,  'i'lie  structure  of  tlie 
egff  is  first  taken  up.  followed  by  a  treatise  on  the  process  of 
development  of  the  chick  within  the  efjj.;. 

Structure  of  the  Egg 

The  most  external  structure  of  the  ef^ji  is  the  shell,  which  is  of 
organic  material,  imjjrejiuated  with  calcareous  salts.  This  more  or 
less  hard  shell  i)resents  a  somewhat  roujjhened  surface  and  is  very 
porous.    The  shell  is  the  last  structure  to  be  formed,  and  as  the  crjj 
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.\    IIkn's    K<)(i    AT    TiMK   l)K    I.AVIMi. 


(I.,  air  space;  <illi..  ilcnsc  layer  iif  albumen:  nHi'..  iiKire  tluid  allninuMi :  W., 
Iilasidilerm:  ''A..  I'lialaxae:  k/i..  shell ;  v/i.  /«..  shell  iiieinhraiie  :  «//.  iii>.,  »//.  hi'., 
its  Iwo  layers  separated  to  eiii'lose  air  space. 

passes  tlirou^'h  the  oviduct,  calcareous  salts  are  de|)i)sited.  the 
rouj^hness  beinjj;  <lue  to  the  presence  of  villi  of  the  formative  mem- 
brane. Through  the  pores  the  interchan}j;e  of  jjases  between  the 
interior  and  exterior  air  takes  i)lace.  allowinjj  for  the  ])rocess  of 
resjjiration  durint;  incubation.  The  embryo  in  its  development  re- 
<|uires  oxyjfen.  which  is  admitted  tlirou.!.jh  the  ])orous  shell,  and  by 
this  means  also  carbon  dioxide  is  thrown  off.  The  air  contained 
in  the  air  s|)ace  (  hi^-  -•  .uains  access  in  the  same  manner,  i.yint; 
close  to  the  shell  is  the  shell  membrane— which  is  of  two  layers, 
.sometimes  called  the  inner  and  other  shell  membranes.  These  are 
closely  attached  to  one  another.  exce])t  at  the  larjje  end  of  the  cg'^^, 
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\vlicr<'  tlifx'  arc  separated  sinncwliat  tn  form  llic  air  space  ((/).  as  in 
Vifi.  J.  Air  may  also  ))(.TnK'ate  tlu-se  mcmljraiii's.  I'illitiiL;  tlu-  si)aC(.' 
inside  tiie  slicli  membrane  is  tlie  white  <>r  albumen  iiilh.  and  alh  t 
of  tile  ejujj,  in  the  centre  of  whicii.  in  turn,  lies  the  yolk  (\7.'.  i.  At 
opposite  |)oles  of  the  xolk.  and  apparently  attacheil  to  it.  are  tlie 
chalazae  (c//.).  comi)osed  of  coiled  membraneous  layers  of  dense 
albumen.  The  chalazae  were  forme(l  in  this  way  while  the  albumen 
was  beinjj  secreted  in  the  oviduct.  Their  function  is  to  moderate  the 
effects  of  any  inisteaily  nioxement  of  the  ejj},'.  and  to  kee])  the  yolk 
more  steady  in  the  albimien.  The  \n\k  is  brij^ht  yellow  in  colour, 
spherical  in  sha|)e.  and  about  an  incV.  in  diameter.  It  is  snrroimded 
and  held  in  shajie  by  a  thin  vitelline  membrane,  and  exhibits  on  one 
side,  normally  the  upi)er  one.  no  matter  how  the  ej^'yf  has  been 
o|)ened,  a  sniall  whitisli  circle,  the  cicatricida  or  blastuderm  (/>/.). 
The  blastoderm  of  the  fertile  eij.t;'  ^^i"  ^I'ow  an  outer  white  rim.  as 
seen  in  l-'ijjure  ,V  and  within  that  a  circular  transi)arent  area,  in  the 
centre  of  which  aj,'air.  there  is  an  o])a(pie  area.  \\  hatever  may  be 
the  position  of  the  v^i;.  the  blastoderm  is  always  found  to  be  upjier- 
niost.  'i'his  occurrence  is  accounted  for  in  its  lesser  specific  ,t;ra\  ity. 
and  of  that  |)ortion  of  the  yolk  immediately  surrouticlini^  it.  Such 
a  condition  in  which  it  is  so  carefully  protected  would  lead  us  to 
believe  that  it  must  have  an  important  function  to  perform.  The 
necessity  of  such  a  careful  provision  for  its  safety  is  made  clear 
when  we  realize  that  within  it  life  in  the  embryo  is  tirst  manifested. 
\\  hen  a  hen  sits  upon  a  fertile  v^a  for  twehe  hours  or  more,  certain 
chaii.t;es  take  place,  the  tirst  noticeable  of  these  beiny^  within  tlie 
blastoderm.  In  order  that  it  may  receive  the  heat  from  the  l)od\ 
of  the  hen.  the  necessity  of  iiv  always  beiiiji  uppermost,  is  ajiparent. 
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The  Growth  of  the  Chick 


The  jirecediiifj  is  a  descrijjtion  of  the  e},'.t;'  at  the  time  of  its  lay- 
m'^.  Such  an  e)j:i4-  has  already  jjassed  thronj^di  its  earlier  stayjes  of 
(Ie\  elopment,  and  is  in  a  restins,'  condition,  simply  awaitiuf^  suitable 
Conditions  of  temperature,  moisture,  etc..  for  its  further  <le\elop- 
ment.  .Mthou.nh  of  so  lartje  a  size,  the  yolk  of  a  hen's  e.i;j,^  i>  a 
siiij^le  cell,  its  jL;reat  size  beini;-  chietly  due  to  the  larv;e  number  of 
yolk  ^■ranules  which  it  contains.  These  yolk  i^ranules  serve  as  food 
for  the  (le\  clo|)in,tj  embryo,  the  <levelo])ment  of  which  is  tirst  seen 
to  take  place  within  the  blastoilerm  (  h'ii,'.  ^1.  Since  the  ])roces>es 
of  the  development  of  the  ovum  before  the  ei,'^  i>  laid  are  so  coni- 
))licated.  and  also  because  a  discussion  of  them  is  of  little  practical 
value,  they  will  not  be  taken  u])  here.  .Many  ))rocesses  of  the 
development  of  the  embryo  durinu;  the  twenty-one  days  of  incuba- 
tion arc  also  omitted,  chietly  because  a  discussion  of  them  would  be 
of  little  interest  or  value,  and  al-i  a  leiiifthy  treatment  of  these 
minor  factors  is  not  justitied.     It  is  more  imi)ortant  that  the  reader 
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may  have  a  clear  understandinf,'  of  the  pencral  princii)les  involved 
in  the  development  of  the  chick. 


I'Ki.  :!.— A  Hens  K.i 
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AKTKIt    Amu  r    l-'01tTY-Kl(iUT 


lol  KS   IXCTBATIOX. 


<iti..  ari'ii  oimcii.  or  llml  porlii)!)  of  the  bliislodcrm  which  i'XIimkIs  over  lh«  volk 
as  ihd  (.'t'rniinal  incmhrani' :  <>(.,  vasciihir  area:  <//(..  area  pelluvida.  in"  the 
eeiilre  of  wliicli  lies  Ihe  enibrvo.  i  :  //..  _v<ilk. 

Dnrinf;  inciihation,  tlic  Ijlastnilorni  coiitinnally  increases  in  size, 
until  it  ciinipletcly  encloses  the  yolk.  \\  liile  this  is  takin);  i)lace, 
the  embryo,  resting;  above  the  yolk,  grows  raindly.  an<l  sends  out 
hlood  vessels  thron},di  its  area.  These  blood  vessels  su])i)lv  nourish- 
ment to  the  end)ryo.  which  they  obtain  from  the  yolk.  .\s  the 
embryo  continurs  in  },'rowth.  clian^ifes  in  its  structure  rai)idlv  take 
j)lace.  The  most  im|)i)nant  chaufje  that  takes  |)lace  duriiifr  the 
first  twenty-lour  hours  of  incubation  is  the  betjinniu!:;-  of  the  head. 
Krom  the  twenty-tourth  to  the  thirty-si.xth  licuir.  the  enibrvo  not 
only  becomes  much  more  clearly  outlined  but  its  texture  becomes 
more  firm.  Durinj;  this  period,  the  formation  of  the  tubular  heart 
and  of  some  of  the  blood  vessels  takes  ])lace.  I'mm  tlie  thirtv-sixth 
to  the  forty-eif,dith  hour,  the  fnrmation  of  the  eyes  and  ears  and  the 
rudimentary  chambers  of  the  heart  is  miderjjfoue.  The  circulation  of 
the  blood  system  is  definitely  established. 

It  is(lurinj;  the  third  day  that  the  most  i)rnminent  chanties 
occur.  I'p  tii  the  i)resent  no  lmii;s  have  been  fdrnied.  and  on  the 
third  day  a  system  of  breathinir  is  established  by  means  of  jjiHs. 
The  chambers  of  the  heart  are  further  developed,  and  the  formation 
of  the  nose  is  begun.  The  heart,  nose,  eye  and  other  formations 
may  be  distinctly  seen  in  Figure  4.  The  nervous  system  is  definitelv 
established  and  the  fore-gut  and  hind-gut  are  formed  ;  the  former 
being  se|)arated  into  oesophagus,  stomach  and  duodenum,  and  the 
latter  into  large  intestine  and  cloaca.  The  liver  and  ))ancreas  ap|)ear 
just  i)osteriur  to  the  stomach.  On  this  day  also  the  lungs  make 
their  ai)peavmce  as  diverticula  from  the  oesoi)hagus.  just  anterior 
to  where  it  enlarges  to  form   the  stomach.      The  position  of  the 


liinjjs  should  l)c  carefully  in  (tod.  Tlu'v  arc  ilcvclnpcd  inunediately 
beneath  the  vertchra!  column,  and  are  not  i)rovi(led  anatomically 
with  very  f^reat  protection.  Then  it  is  easily  understood  how  the 
adult  chick  may  heconie  chilled  <|uickly  or  heconie  overheated  as 
•uiicklv. 


r 


Fl<i.    4.  — SlHK.\(  K    VlKW   <1F    AX    KmIiHYII  OK    ")■,'    IlnlKS. 

".,  vilolliiii'  artery;  «..  v\i-:  //..  Iioiirl  ;  /(..  iioso:  /..  tail. 
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At  the  I'litl  nf  till'  I'niirtli  ilay  nf  iiiciiliatiini,  the  cmhrvn  has 
Urcatly  increased  in  size,  and  i>n  accDunt  ni  the  rapid  absorption 
of  the  wliite  of  the  vn^,  it  lies  very  close  to  tlie  sliell.  The  iin)h> 
make  their  first  appear;  nee.  as  local  thickenin>,'s  just  hack  of  the 
heart,  and  just  in  front  of  the  tail.  The  heart  is  divided  into  ri^jiit 
and  left  sides.  There  are  no  very  strikinj,'  features  to  he  ?iotice  I 
duriu),'  the  tilth  day.  the  chancres  that  take  ])lace  hein^  the  growth 
ami  develoi)inent  of  the  structures  that  have  ori>;inated  durini^j  the 
previous  days.  In  the  increased  growth  of  the  limbs,  the  cartilages, 
elbow  and  knee  joints  a|)pear.  Different  |)arts  of  the  face  are 
(U'vcloi)ed. 

I'p  to  this  time,  there  is  nothing  al)<>itt  the  embryo  that  would 
enable  the  inexperienced  eye  to  distinguish  the  chick  embryo  from 
that  of  many  other  and  (piitc  ditTcrent  animals.  In  fact,  the  embrvo 
of  the  chick  at  this  stage  of  development  is  very  similar  to  the 
eml)ryo  of  the  pig,  deer  or  other  animals  at  the  same  stage. 

()n  the  eighth,  ninth  and  tenth  days,  the  yolk  is  beginning  to 
diminish  rapidly.  Kittle  sacs  containing  the  feathers  begin  to 
protrude  from  the  surface,  especially  along  the  back  of  the  rapidly 


Fill,  o.- Cliiok  pml)ryo  at   about   the 
ninth  Uav  nf  iiiciihatidii. 


Kill    <1.     Al'tfr    twpiitv-oiie    (lavs    of 
hicubHtioii. 


growing  embryo.  On  the  tij)  <pf  the  nose  is  a  chalkv  patch,  the 
beginning  of  the  horny  beak.  I!y  the  eleventh  dav  the  abdominal 
walls,  though  tiiuch  less  firm  than  those  of  the  chest,  may  be  said 
to  be  fully  foriued,  atid  the  loojjs  of  the  inlv  ^titles  which  liave  been 
hangitig  down  are  enclosed  in  the  bodv  cavitv.  The  body  is  thus 
almost  coiupleted.     IJy  the  thirteenth  dav  the  feathers  are  irenerallv 
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distributed  onit  tlu'  body.  'I'licy  remain  cnciosi-d  in  tlio  sacs  until 
tlu-  ninitii-ntii  day,  when  tliey  are  an  ineii  i>r  more  in  len>;tii.  <  >n 
tile  tliirteentli  day,  nails  and  scales  ai)pear  on  the  toes,  and  by  the 
sixteenth  day  the  nails,  scales  and  lieak  are  all  (|nite  firm  and  horny. 
iiy  the  si.xteenth  day  the  white  has  disai)peared.  and  on  tlie 
nineteenth  day  tiie  remains  of  the  yolk  are  withdrawn  bodily  into 
the  body  cavity,  wiiich  was  not  nearly  filled  by  the  loo|)s  of  the 
intestine,  if  the  ejjjjs  are  incubated  in  snch  a  manner  that  the 
yolk-sac  is  not  comi)letely  absorbed,  bowel  trouble  is  certain  to 
result.  .Xbout  the  twentieth  day,  the  beak  is  thrust  into  the  air 
si)ao<-.  and  the  chick,  for  the  first  time.  l)e)j;ins  to  breathe  by  means 
of  it  InnjTs.  'Phe  chanjjes  in  actual  structure  that  take  place  at  tl  ■• 
time  of  hatching'  arc  comparatively  slight,  but  they  produce  remark- 
al)le  chaufjes  in  the  course  of  the  circulation,  and  convert  the 
embryonic  circulation  into  that  of  the  adult  chick.  In  a  few  hours 
from  the  time  of  first  breathin^j  the  outer  air,  the  chick,  with  rapid 
blows  of  its  horny  beak,  soou  breaks  the  shell  around  the  broad  end 
of  the  i'Hii,  an<l  quits  its  primitive  home. 

THE  PRODUCTION  OF  EGGS   SUITABLE   FOR   HATCH- 
ING VIGOROUS  CHICKS 

This  inij)ortant  i)rol)lem  has  been  too  often  nej^lected.  and  many 
reliable  incubators  have  been  condemneil  when  the  trouble  really 
has  been  with  the  ejjfjjs  used.  The  best  of  success,  either  in 
natural  or  artificial  incubation,  can  oidy  be  expected  with  e^t'S 
which  will  hatch  well  and  j)ro(luce  strontj,  vijjorous  chicks.  The 
successful  renewal  and  im])rovement  of  the  tlock  is  not  wholly  a 
problem  of  incubation.  It  is  only  one  of  luany  factors,  and  one 
which,  for  the  time  beinjj,  we  must  consider  as  a  means  to  an  end. 
If  breeders  would  use  more  care  in  the  selection  of  their  breedinjj 
stock,  and  adopt  improved  methods  of  breediiifj.  more  satisfactory 
results  would  follow  in  the  hatchinj.j  of  chicks. 

If  the  germs  are  naturally  weak,  the  most  careful  attention 
durinjr  the  incubation  of  the  ej^Rs  and  the  broodinjj  of  the  chicks 
will  not  make  u|)  for  their  lack  of  vifjor.  .\c>,difjence  with  the 
breediii),'-  stock,  or  imi)roj)cr  systems  of  breedinjif,  is  often  the  cause 
of  j)oor  hatches  and  weak  chicks. 

The  vitality  of  future  jjenerations  depends  u|)on  jiractices  fol- 
lowed at  present.  The  breedinjj  stock  is  the  foundation  upon  which 
business  is  built  uj).  The  (lock  should  have  abimdance  of  constitu- 
tional vigor,  be  well  housed,  receive  i)rf)i)er  food,  and  should  be 
cartt'ully  managed  at  all  times. 

Importance  of  Constitutional  Vigor  rnd  Vitality 

The  first  and  probably  the  luost  important  ])rol)lem  in  the 
I>oultry  industry  is  to  maintain  and  increase  the  constitutional  vigor 


,v. 


> 


J         i 


1<( 


Fid.  T.     Four  cliickfiis  of  ilic  Mimo  viirii'lv.  iiirf  mid   rni'llioil  of  rfiiriiiK. 
Tliu  iliirerciicc  in  >i/i'  is  ii|i|mriMilly  iliii'  lo  hii  iiilii>rilu<l  Hciiliiios. 

(r..urif>y  N..n  V.irU  siiiti'C.i||i'K.-..f  Aurii-uitiiri',) 

of  till"  tlock.  In  this  iv^v  nf  hricdinjjj  lor  luiivicr  layers,  this  vital 
f|iii'stion  is  apt  to  he  o\  erlooke<l.  -Many  hreeders  have  increased 
the  prodnctivity  i«f  the  hen.  hnt  at  the  same  time  have  weakened 
her  constitution.  The  value  of  a  strontf  constitution  was  nnt 
realized  until  the  health  of  the  hen  wa-  -eriously  affected.  .Natur- 
ally, if  a  hen  is  expected  to  produce  ni.  .  efjys  in  a  vear.  slie  must 
develoii  a  stronjjer  constitution  to  withstand  the  increased  demands 
niaile  ui)on  her.  ( )n  the  other  hand,  a  ))o(ir  layer  does  not  j^'cnerallv 
c.xhihit  the  hest  type  of  health  and  stren>,'th.  W  hat  is  most  needed 
is.  firstly,  to  l)ree<l  for  health  and  \  i,L;or.  then,  secondh'.  more  e.i;;t;s 
or  tlesh. 

The  Male 

Care  should  he  e.\ercise<l  in  the  selection  of  the  male,  since  hi> 
influence  in  the  tlock  is  so  .yreat.  He  should  he  fullv  matured  and 
well  developed,  though  not  too  heavy,  as  heavv  breeders  often 
seriously  injure  the  females.  That  he  he  a  sound  bird  constitution- 
ally is  <)f  vital  imjiort.  His  head  should  jjive  everv  evidence  of 
masculinity,  combined  with  (piality.  It  should  be  of 'jjond  size  and 
of  pood  shape,  and  should  also  be  well  carried.    A  brijjht  eve  and 


a  ratliiT  short,  stout  beak  are  other  re(|iiisites.  Tlie  hoily  should 
present  a  symiiutrieal  a|)|)earaiK-e,  l)einn  tilled  out  and  carried  well. 
In  j;eneral.  he  slmnld  he  active,  a  hird  of  quality  and  one  possessed 
of  aliundance  of  vitality  and  vi^or. 

The  Female 

The  aliove  jjeneral  characteristics  may  he  ai>plied  to  the  female. 
A  two-year-old  or  a  yearling,  or  a  well->;ro\vn,  well  developed  and 
fully-matured  pullet  may  he  used.  Many  times  the  vi^or  of  the 
tlock  has  been  ^jreatly  reduced  by  breedinjj  from  immature  ]>ullets. 
In  .some  , daces,  where  the  raisiii^j  of  poultry  is  the  main  industry, 
the  si/e  tif  the  fowls  has  been  reduced  in  just  this  way.  lireeders 
are  hejjimiinjj  t<i  realize  the  necessity  of  breediiifj  from  fidly- 
niatured.  well  developed  fowls,  if  vitality,  vip>r  and  jjroliticy  are  to 
he  maintained  year  after  year.  Indications  as  noted  in  the  male  will 
sutTice  to  ditTerentiate  the  desirable  from  the  undesirable  type. 
Cienerally  speakinj^,  about  ten  or  fifteen  females  is  considered  a 
sulTicient  number  for  one  male. 

Housing  of  Breeding  Stock 

The  necessity  of  fresh  air  is  beinjj;  realized  to  a  greater  extent 
than  ever  before.  I'oultrymen  are  tindinjj  that  ti>  liave  the  best 
success  with  their  breeders,  they  must  be  ke|)t  under  as  natural 
conditions  as  i)ossible.  I'resli  air  is  of  fjreat  value.  es|)ecially  at 
nif^lit.  I'.esides  keepinjj  the  hirds  in  fresh-air  houses.  tlie\  must  be 
jfivcn  free  ranj.;e.  I'Vee  ranj.,'e  for  any  class  of  fowls  will  !,'ive  l)etter 
results  than  when  they  are  under  confinement  or  restricted  in  any 
way.  An  economical  and  convenient  colony  house  is  illustrated  and 
(1<  ^cribed  in  a  std)se(|uem  clia|)ter.  thus  a  discussion  uf  house  con- 
struction is  omitted  here. 

The  Feeding  of  the  Breeding  Stock 

A  variety  of  wholesome  food,  f^rain.  jilenty  of  i;reen  >\ufi.  ])urc 
water,  animal  and  mineral  food,  are  essentials.  The  luitcliability  of 
chicks  IS  artected  by  the  foods  used,  as  well  as  t)y  the  nutlioil  of 
feedini;.  Dry  mash.  kei)t  before  the  fowls  at  all  tinus,  i>  |)rel"erable 
to  wet  mash.  It  is  best  to  feed  the  dr\-  mash  in  hoppers,  as  in  this 
way  it  is  ke))t  l)ef()re  them  all  the  time  in  a  '.'lean  stale.  W  heat, 
bran,  corniiual.  crushed  oats,  midilliiij^s.  bet  f  scraps  .ind  tjluten 
meal  are  nuist  commonly  used  in  makinj;  dry  mashes.  The  ()ro|)or- 
tion  of  these  materials  may  he  varied  with  eipially  piod  results.  It  is 
well  to  balance  up  the  ration  as  evenly  as  i>ossil)le.  so  that  the 
breeders  may  he  kept  in  the  best  of  health.  Too  much  light,  bulky 
food,  or  too   larjje   (piantities  of   the   very   concentrated   materials 
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.slmuM  Ik-  avuiili'il,     Soiiu-  j;""'!  niacin's  wliicli  ari-  lar^flv  itsi-d  are 
tlif  fuIluwiiiK: — 

Mash  \>i,  I  —  |!y  incasiirf.  4  parts  liraii.  j  ini>lillitiKs,  j  fiu>i\yn\ 
iiats,  I  ciirtinu'al,  1  (;rciiiii<l  liarli'v.  ' ..  liiisfi'il  ini'al  an«l  '  .>  lu'i'f  si-raps. 
This  is  a  very  well  l)alaiu-t'il  ratii>ii,  tlii'n>;li  soinr  i-lian);t's  rmiUl 
l»f  niailc.  'I'hi-  i|iiantity  nf  niidiini'i^s  may  hv  ri'iliu-iMl,  cir  the 
<|iiaiitity  nf  |)cci'  scraps  may  ho  slijjhtly  iiuTfasi'il.  It  urcfii  cnt  Ixme 
is  availahli-.  hii-f  scraps  may  he  takin  mit  nf  the  masji  altn^ethir. 

Masli  .\n.  J — My  measure,  4  parts  hraii.  4  yrniiinl  nats.  j  enrit- 
meal,  1  midiUiiiiirs,  1  cut  alfalfa  (well  cured  1  and  1  part  heef  scraps. 
This  mash  provides  fur  );reen  fnnd  an<l  care  slmnhl  l>e  taken  tn  lia\e 
this  well  cured,  ntlieruise  there  will  he  a  uTi'at  deal  iif  tihre,  which 
is  nmre  nr  less  indi(,'esti1«'e.  I'ield  lieets  and  caliha^es  are  nther 
fnrms  in  which  jjreeii  {>     l  may  he  supplied  the  hreedinu  stuck. 

<  )f  the  staple  grains,  wheat  and  nats  are  mure  easily  uhtained. 
It  is  ad\isal)le  in  use  as  much  variety  as  possible.  Ilnwever.  the 
);rains  slmuld  imt  he  fed  exclusive  nf  nther  materials.  .Many  puultry- 
men  cjn  imt  supply  their  hreedinj,'  stuck  with  ennuKh  yreeii  fund. 
W  henexer  pnssihle.  the  hinis  slmuld  he  allnwed  unrestricted  ran>,'e, 
as  this  jjives  them  tn  a  certain  e.vteiit  a  chance  tn  halance  their 
rations  l>y  means  nf  insects  and  nther  delicacies,  heside  i  the  jjreen 


fund  which  tliev  secure.     Thev  are  als 


iced  tn  take  |)lenty  <.f 


exercise,  which  tends  tn  keep  their  hinnd  in  circulatinu.  Skim  milk 
may  he  j^iven  as  a  ilrink,  alnu);  with  water.  (  )ysler  nr  clam  shells. 
Id  he  cnnstantl\-  kept  hefore  them.     These  m.'iy 


as  well  as  ^m.  shun 

!)e  ke])t  in  self-feediufjf  hupper 


EGGS  USED  FOR  INCUBATION 

Tn^'etlier  with  the  selectiun  nf  the  breeders,  a  carefid  selectinn 
shuidil  he  made  nf  the  eiL^fis  laid  hy  the  breeding,'  stock.  .\  pnur  et^y;, 
e\cn  from  une  nf  tlie  best  breeders,  should  nut  be  liseil.  \  ])nnrl\  - 
shelled,  an  unevei  ly-shaped  eirfjf.  nr  nne  otherwise  lackiuj,'  in 
ipialities  wliich  make  up  a  a  d  e.ttk'.  slmuld  be  discarded.  The 
nnrmal  e.y^'  's  nne  nf  averajje  size,  wei.i,diin};'  abnut  niu'  and  tive- 
si.xtlis  nr  two  nunces,  with  a  smooth  surface  and  an  even  shajie. 
beinj;  sli|L,ditly  larjL;er  at  <  !:.■  end  than  the  other.  .\n  examination 
oidy  of  the  external  ajjpearance  of  the  ejjrj,'  is  not  sut'ficient.  .\u 
en!,'  niay  appear  to  be  all  ritjlit,  but  when  tested  or  candled,  it  may 
be  found  to  hi'  absolutely  wurthless.  There  is  nearly  alwiivs  a 
percentajre  of  e^^s  from  any  llock  which  have  never  been  fertilized. 
There  may  be  also  broken  yolks,  •"buttermilk"  ei^ys.  •"yreen"  eiji^s. 

"bl 1  yolks,"  and   broken  shells.     \one  of  these,  of  course,  are 

satislactory  for  incubation.  .\  "buttermilk"  et^j.^  is  one  which,  when 
r,nudled.  presents  a  coarsely  spotted  .nppe.'iratu-c.  ami  does  not  sfim 
to   contain    in    |)roper  proportion   all     necessarv    constituents.       .V 
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"urixn'  f^jT  can  only  In-  ilitiitiil  l.y  tc-tiii),'.  ( itiu'rally  at  it*  small 
end  ii  iinsti,  a  untnish  appiaramc.  It  is  ilaiimd  that  sm-li  ati 
*-'iiH  '^  |>rii(liu-i'(l  l)y  fiiwls  wliicli  iniisiinif  fxi'i»«i\i'  t|iiaiititi«>  nf 
>;rci'n  I'imkI  wIuti'  wlmU'  ^raiiK  .iiiil  inashf*  aro  1  k\un.  "liliiud" 
yolks  arc  tlistim-tly  rcil  in  colur,  and  arc  iii.i  dcsiraiilc.  'I'lu'si'  cjius 
arc  even  rejected  In  culd  stura^e  tirnis  when  they  candle  their 
i:KK>  hel  're  stnrinjj.  I'cpnltrynieii  wi.nld  save  a  ^,'lc'at  deal  it'  they 
wnld  tevt  their  em;s  hefurc  |)nttin^;  thcni  in  the  inciihatur  and  lake 
tint  all  cf^us  which  could  not,  under  the  liest  conditions,  produce 
chicks.  I''.very  ejfy  which  does  not  product'  a  chick  is  a  loss.  It 
ahnorntal  or  faults  eif^s  are  used,  chicks  hatched  from  them  may 
lay  faulty  e(,'«;s.  'I'o  lined  strains  that  will  la>  the  hest  of  ejj^s,  it  is 
important  to  select  and  inculiate  ouK   the  liest. 


PRACTICAL  PROBLEMS  IN  INCUBATION 

NATURAL  INCUBATION 

<  )ii  many  larins,  ilie  ntmdier  of  fowls  kept  is  too  small  to 
warrant  the  use  of  an  incuhafir.  (  )n  such  places  the  chicks  are 
hatched  li.\  the  hen,  and  for  such  as  use  this  method  these  remarks 
are  intended. 

'Ilie  process  of  hatchinj;  and  raisinj;  chicks  liy  natural  means 
seems  to  he  snniewhat  simiile  and  easy.  Tlu  aliility  of  the  iiiothe; 
lien,  if  );iveu  a  iirojivT  chance,  to  successiully  hatch  and  rear  a 
healthy  hrood  of  chicks  is  apjiarcnt  when  we  realize  that  whenever 
possihle  she  steals  away  and  in  due  time  return-  witli  her  hrood, 
which  she  raises  with  little  <ir  no  loss.  (  >u  iIr.  dthcr  hand,  in  many 
cases  wl  "re  the  hen  has  alleinled  failhfullv  to  liusiness.  only  a  few- 
chicks  l.ive  hati-hed  and  a  lar«:e  ))ercenta),'e  of  these  have  ofiiii 
died.     Such  results  must,  ol  course.  Iia\e  lieen  due  to  defective  e^f^s. 

The  first  essential  to  successfullv  r;iise  chicks  with  hens  is 
firtile  e«:;^'s  froui  healthy  and  vij^^onnis  hreedin},'  stock.  Another 
essential  is  to  use  medium  si/cd  hens,  with  propcrlv  constructeil 
nests.  Ilaviiij^  these,  it  is  alsn  (|uite  necessarv  that  careful  attention 
lie  nixen  durinj,'  the  inciilialion  perio<l. 

'rile  nests  should  ho  carefully  liuiji  ,,i  tine,  soft  straw  or  hav. 
and  of  Mii-h  a  >i/e  and  shape  that  tile  hen  will  till  it  nicelv.  aO'ordiii),'- 
compU'to  protection  |",,r  the  e).;.i;s.  Although  the  nest'  should  he 
reasoiialily  llai  on  the  liottom.  care  should  he  taken  to  avoid  the  ef,'!4s 
comiiii,,'  into  contact  with  the  lloor.  The  nest  should  he  placed  in 
such  a  |iosiii..n  that  the  lieu  will  ikh  have  to  ih  or  jump  int.i  it. 
If  placed  on  the  ll.ior.  there  will  he  little  dan>,'er  of  hrokeii  e};j;s. 
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so 


Km.  H.  ('(Mip  conHirtictotl  of  four  i'iiiii|iarim>>iiiH  in  whii-li  four  Imns  niiiy  be  si'l. 
This  I'lMip  limy  ulsn  ln'  uxi-il  for  l>r<MMliii(r  tin-  I'liiciis  and  niiiy  bo  ImIit 
convcTli'il  iiilii  a  sniall  ciilony  hoiisi'. 

(rciun.^y  i>n-Kiiii  srmi.  .\urli-iiliunil  I'.iIWk...) 

Tlu'  sitting;  lien  >lii)iil(l  l)i-  jrivcii  ;i  varii-ty  of  fooil,  principally 
(  onsistinj;  of  hard  (grains.  A  lii.])pir  uf  ilry  niasli  may  also  he  withiii 
access,  also  some  form  of  };reen  food  should  he  snpplieii.  I'nre 
water  and  >j;rit  shonl.l  never  lie  wantin),'.  '• 

I'.xery  means  slionnl  he  taken  to  iiiMire  the  ahseiice  of  mites 
and  other  vermin.  .\  dii-t  hath  shotdd  he  provided,  and  the  hen 
should  he  thorouj,dd\  dusted  with  some  ^noA  commercial  insect 
powdir  when  placed  on  the  nest,  and  once  <ir  twice  hefore  the 
hrood  ciiiiies  off.  \\  hen  the  chicks  come  off  they  should  he  treated 
lor  head  lice  and  should  any  he  found  treatment  stioidil  he  jjiven 
at  onci' 

ARTIFICIAL  INCUBATION 

The  rapid  development  of  the  p^nltry  industry  within  recent 
years  ha>  lieen  lai..ely  inlhienced  l>\  the  improvement  of  the 
incuhator.  <  >f  course,  the  chief  factor  in  the  advancement  of  the 
industry  has  heen  its  relative  value  to  mankind,     lncrea^>  d  detnaiids 


liavi'  ln'cii  mailf  fur  all  kiinN  i>f  >.ia|ilf  fiMiil  |>riiiltu-i«,  uiitl  nf  ilu'>*c. 
|Miiiltry  |>riulin'i'.  fpi'i'ially  t-KK-.  i»  <lnnaiiiUil  iii(i»i.  Almiy  with 
ihf  iinislaiil  ati<l  iiur«a<.iiij;  iliiiiaiiil,  priic-  Iuim'  Iki-ii  gradually 
ri*iinj.  Miirj'iiviT.  llu'  lu'ii  iDaniifak-tii''  •  tlu'  tiMi^lu-il  |iriii|iu-t«,  vkK* 
ami  |H>iillr_v  lU'^li,  with  li->>  t-xpi'ii^t-  t  ilir  i-iiiiiitr\  jliaii  i»  iiuulvi-cl 
in  tlir  jiriKJtti'tiiiii  •>(  niaii>  utluT  xtapl  I'ihuU.  In  utluT  N\iiril«,  >ii'  all 
auricnltiiral  iniln»lrit>,  that  >>i  |Miiiltry-rai!«iii>;  i»  "nc  i»l  Mu  iit">»t 
(Toiioniical, 

The  Incubator 

Then  it  tx  ••cell  what  an  iin|Miriaiit  pi>^>itiiin  tin-  ink-ul<ati>r  ImliN, 
At  till'  saiiu-  tiim-  kiu-  niii»l  ri-ali/i'  that  tluT*-  i«.  a  jjrt'ai  ditViTinco 
hitwi'iMi  ililTiTiiit  inaki-  i>f  iiu iiliators.  Tlu'  u-c  >>i  tlu'  stainlanl 
iiiakcH  will  pri>\i-  nicin-  >ati^«faiMiir_\ .  .Maii\  inachiiu's  have  l>i'fn 
plariil  on  the  inarkit  wliicli  will  liatili  Miiii  «>liillv  f>ir  inu'  i>r  twi> 
M'aMiii"*,  ami  tlii'ii  pracli^'alh  heninu-  wurtliit'^s.  'I'lu-y  have  lu'rii 
iNiii^triioii'd  (if  clifap  inalt-riaK,  have  imt  lu'fii  put  inKtilur  very 
wi-ll.  ami  raiiiini  hf  relird  mi  tu  n'.w  ^atiNlafliTy  hatclirs  >i'a-<>ii 
after  ••i-a«.iin.  'I'Ik-m'  inailiiiu>  >li>>nld  he  a\<>idi'd,  fur  as  sunn  as 
tlii'N  Itei-iime  unri'lialde  tlu-\'  are  valueless,  and  en^s  placed  in  theiii 
are  iisually  a  l"tal  Ins*.  'I'lierefnre.  it  is  x\iM.  tu  take  iiu  risk  with 
inferior  makes.  Inn  si'i-iire  dnnihle  and  etTicient  inaeliiiies  with 
which  111  dn  this  impurtant  xMirk. 

There  are  many  dilTereiit  kinds  of  machines.  Init  a  descri)itiiin 
of  all  of  llu'in  is  (|niii'  impo>silile  in  a  pnldicatinn  of  this  kind.  'They 
are  nearl\  all  con^irnctid  on  similar  principles,  and  aloiij.;  the  same 
lines.  The  majority  of  them  receivi'  their  heat  from  lamps  that 
I'lirn  kero>tiK'.  |n  some  place>  yas  i,  luinf,'  uscil  for  lualinj;  pur 
(iosi>.  Uccent!\  a  few  makes  have  lieeii  coii«inu-ted  wilii  eleciricai 
;'ttacl  Ills.  llowe\er.  the  einployment  of  v;a-.  or  eleclricilv  in 
i'lcnhaiors  depends  biryeiv  irion  Inca!  condition,,  ami  tluse  metlio.ls 
of  hatchinj;  chicks  will  imu  he  c|i,cnssf(|  luri, 

The  hot-air  anil  hot-water  incnhators  iis\iall\  hatch  \>ith  eipi  d 
success,  .ach  iimilvini;  tlu'  sanu'  iL;eneral  principles,  with  slijLjht 
variations  of  minor  importance. 

The  Location  of  the  Incubator 

Much  deiiemls  njion  the  location  of  tlu'  iiicuhator.  for  the 
reason  that  inllnences  external  to  the  nicniiator  ma\  iiillnence  thi- 
hatch.  The  incnhator  cedar  shonhl  he  well  ventilatecl.  tluis  )irovid- 
in>,'  for  an  alntmlant  supply  of  oxygen  for  the  divilopin),'^  chicks. 
Althon.uh  fiesh  air  is  esMiilial.  direct  ilraitj^dits  thron^ih  the  cellar 
shonlcl  he  avoided.  Shonlci  draiif^his  occur,  it  wmild  he  nnich  more 
(litTicnlt  to  re),Milate  tlu  incnhator  properly.  The  cellar  should  K- 
clean  ami  li>.dit.  It  is  (piite  advisahie.  however,  to  kiep  the  incnha- 
tor chamlHT  ilark  while  the  chicks  are  halcliiii);  and  nnlil  aller  they 
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A  Ciiliroriija  Incubator  lloiisi*. 


;irf  removoil.  A  dark  ij^jj;  cliainbiT  ti'iids  tn  kci-p  tlic  chicks  (|tiici. 
If  lij,'lit  enters  at  the  front  tlicy  will  crowd  one  another  in  trvini,'' 
to  reach  the  lij,diter  |)ortion  of  the  chamher,  and  some  niav  droj)  into 
the  nursery  tray  ))efore  they  are  dry  or  "lluffed  ont."  which  is  not 
desirahle.  The  most  snccessfid  incnhator  rooms  are  hnilt  half  in 
the  .tjround  and  half  ahove  j^ronnd.  A  house  foif  feet  in  the  .i;ronnd 
and  tlireeor  four  feet  aI)o\e,  makes  an  i<leal  place  for  the  i.fciihator. 


The  Operation  of  the  Incubator 

'The  dei,nee  of  success  in  incuhatiou  de])ends  to  a  i;reat  extent 
upon  the  <  leration  of  tin  iucuhator  l"or  the  lirst  week.  It  may  he 
well  to  point  out  that  it  is  \  ery  desirahle.  es))eciallv  for  amateurs, 
to  follow  the  directions  of  the  manul'actnrer  more  or  less  doselv. 
The  iucuhator  shoidd  he  started  a  few  days  hefore  the  e,y:s.js  are  to 
he  placeil  in  the  ev;.!.;-  chamher.  so  that  a  temperature  of  lo_^  deijrees 
may  he  readily  maintained.  The  temperature  which  the  ther- 
mometer should  rei,nsti'r.  howe\er.  (lei)eu(ls  somewh.it  ui)on  its 
position  in  the  incid>atinL;  chani'.er.     A  temperature  of   lo^  de^'rees 


should  1)0  tlif  rc}j;isHTi'(l  ti'inpiTatiiro  on  a  Icvol  with  the  tups  of  the 
c),''Ks  as  tliev  l.n  upon  the  trays.  'I'lu'  ckK'*  slioiild  not  ho  phicod  in 
tlio  incnl)ator  until  a  fairly  uniform  tomporaturo  has  hoou  niaiti- 
tainod.  Whon  tho  niachino  is  in  jjood  runninj,'  ordor,  tho  rofjidator 
should  1)0  adjusted  properly  to  make  acourato  records  of  any 
variations  in  lomperaturo.  Another  important  factor  which  has  to 
do  with  the  niaintaininj,''  of  a  uniform  temperature  is  the  tlaiuo.  The 
wick  of  the  incuhator  lam])  should  he  trimmed  in  such  a  maimer  as 
to  K'^i^'  ii  hroail.  even  tlame.  the  corners  of  which  are  sli)j;hlly 
udeil.     'IMie  wick  should  no\er  he  cut  with  scissors  or  anv  other 


roll 
instrnment. 


\\1 


nil   a   new    wich 


shoul 


hurni 


to  he  used  the  rou),di  odj^^es 
(1  off  hy  holdinjjf  the  end  of  the  wick  in  the  tlame  of 
a  lighted  match.  \\  hen  tho  wick  is  in  use  it  shoidd  ho  trimmed  in 
tho  followiiijjf  maimer.  With  tho  tinkers  ruh  otT  tho  charred  |)ortion 
carefully  and  11^1'!.  If  an  o\on  tlame  does  not  show  as  tho  wick  is 
turned  up.  remedy  tho  defect  and  then  round  otT  tho  corners  of  the 
wick  so  that  no  smokinj.;  will  result. 

The  ejjf.ns  rocpiiro  to  he  turned  often.  The  ))uri)ose  of  turninp 
them  is  to  prevent  the  emhryo  in  tho  v^ix  from  stickinij  to  the  shell, 
for  should  this  occur  jurowtli  would  ho  stopped.  I'or  all  practical 
|)nr])()si  s  it  seems  that  turninjj  twice  a  day  is  sutTicient. 
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I'm.  10.     Kiri.'  li'siiT. 


rill.   11.     SlKiwiiii;  iMil'iTiili' c^'t'. 


Testing 


The  }.jorm  will  show  si,!.jns  of  dox  elopmont  within  a  few  hours  uf 
its  first  o.-  )suro  lo  heat.  It  is  not  until  ahotit  llio  fourth  or  tifth 
day  that      ly  marked  ditVoroiice  hotvveoii  fertile  and  unfertile  oj.;u;s 
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may  be  detected  with  the  naked  eye.  The  unfertile  ejfps  and  those 
with  dead  perms  are  usually  tested  out  twice  during  the  hatch. 
Some  poultrymen  think  it  advisable  to  test  three  times,  the  first 
testinjT  l)einp  done  on  the  fourth  day.  There  are  certain  advantages 
in  this,  thdupli  it  is  difficult  for  a  novice  to  candle  the  epps  at  that 
time.  .\ny  doubtful  epps  could  be  removed  and  would  thus  be 
saved.  The  |)rocess  of  testing  is  simple,  after  a  little  experience  is 
ac(|uired.  The  tester  most  frequently  used  is  shown  in  Figure  lo. 
The  ai)pearance  of  the  crr  can  be  clearlv  seen  when  placed  between 
the  light  of  the  te-*— ■  and  the  eye. 

Fig.  1 1  shows       unfertile  egg.  while  Fig.  12  shows  a  fertile  egg 
on  the  seventh  dav  of  incubation. 


Fio.  13. 


-Fertili!  ejfif  on  seventh  day 
of  incnUilion. 


Fill.  1:1.^  Kjrsr  willi  broken  volk. 


In  Figure  13  is  shown  an  egg  with  a  broken  yolk,  which,  of 
course,  could  not  hatch. 

The  testing  is  usually  done  on  the  seventh  and  fourteenth  days. 

The  air  ceil  should  also  be  noted,  wl  a  testing.  .\s  incubation 
progresses,  the  air  cell  will  become  larger,  until  at  the  last  the  fully- 
formed  chick  conii)letely  tills  the  shell,  as  shown  in  I'igure  6.  The 
size  of  the  air  cell  indicates  to  a  greater  or  less  degree  the  amount 
of  moisture  the  egg  is  losing,  conse(|uently  its  condition  is  more  or 
less  directly  connected  with  ventilation  and  moisture. 

There  are  other  perplexing  problems  in  incubation,  of  which 
may  be  mentioned  ventilation,  carbon  <lioxi(le  and  moisture.  These 
problems  have  been  in  the  minds  of  prominent  investigators  for  a 
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number  of  years,  and  as  yet  few  are  agreed  as  to  the  best  methods 
to  adopt  in  respect  to  any  one  oi  them. 

During;  the  develojinient  of  the  embryo,  oxypen  is  absorbed 
6nd  carl)on  dioxide  is  thrown  off.  If  an  excess  of  this  carbon 
dioxide  accumnlates  in  the  e},'},'  chamber,  it  will  be  detrimental  to 
the  l)est  develo))nient  of  the  embryos,  l-'or  >jood  results  the  egfj 
must  be  niven  fresh  air.  The  circulation  of  the  air  throu.tjh  the 
incubatinj;  chamber  should  be  rai)id  enoufili  to  snpi)ly  sufficient 
oxvjjen  for  the  living  embryo.  If.  on  the  other  hand,  ventilation  is 
too  ra])id,  the  eggs  will  lose  much  moisture,  which,  in  turn,  would 
tend  to  retard  growth  ..n<l  i)robably  destroy  the  batch.  If  the 
evaporation  of  the  watery  content  of  the  egg  is  excessive,  moisture 
must  be  supplied.  If  moisture  is  supplie<l  from  the  beginning,  it 
tends  to  ])roduce  a  (luick-growing  embryo.  When  hatched  the  cliick 
will  be  large,  but  it  may  show  lack  of  vigor.  However,  many 
successful  incubator  o|)erators  sui)))ly  moisture  frtmi  the  beginning. 
It  should  be  sup])lied  es])ecially  during  the  latter  i)art  of  the  hatch- 
ing period. 

The  eggs  should  be  aire<l  a  few  minutes  every  day.  I'nder 
natural  conditions  the  e.ggs  are  aired  whenever  the  iien  leaves  the 
nest  for  feed.  As  the  incubation  ])erio<l  lengthens,  they  iiia\  be 
aired  a  little  longer  than  in  the  beginning.  \\  bile  being  .lired.  thev 
should  be  covered  v  th  a  wonllen  blanket.  This  will  pvs\ent  tof) 
ra])id  evajxiratiiin  of  the  watery  content.  <  )f  course,  the  egg 
chamber  of  the  incubator  should  he  kept  closed. 

At  hatching  time,  as  above  noted,  the  incubator  chamber  should 
be  kept  dark.    The  chicks  should  not  be  removed  from  the  incubator 
until  thirty   to  fifty  hours  alter  h: 
chance  to  become  thoroughly  dr\ 
ab?^or|)tiou  of  the  contents  of  the 
temperature  should  be  gradually  li 
are  "hardened  off'"  gradually,  and 
brooder. 


■'ing.     This  will  gi\e  them  a 

will  also  allow  of  the  final 

sac.     During  this  time  the 

red.  as  in  this  way  the  chicks 

ill  be  better  |)repared  for  the 


BROODING 


The  brooding  of  chicks  does  not  i)resent  so  many  |)rol)lems  as 
incubation,  though  these  problems  have  an  iin))ortant  bearing 
upon  the  successful  raising  of  poultry.  The  life  of  the  chick  is 
deiiendent  largely  u])on  the  ])arent  stock,  as  well  as  uixm  the  method 
of  incubation,  and  finally  upon  the  method  of  brooding.  The 
influences  of  the  methods  of  brooding  are  ])robal)ly  not  so  great  as 
those  of  incubation,  and  inf>re  especially  of  the  inthience  of  the 
breeding  stock,  because  the  chick  is  in  a  more  advanced  state  of 
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(IcvelopnuMit.   and    can   withstand    irrcat 


adopted.     On  tlic  ntlicr  hand,  a  fini"  lot  of 


or   variations    in    methods 


hatched  from  e^fjs  from  the  hest  of 


vigorous  chicks  may  he 


methods  of  hroodinj;.  totally  unsatisfact 


lock  and.  throiifjli  inijiroijcr 


try  conchtions  iiiav  residt. 


Th 


e  main  thinj;  in  hroodinj;  is  the  temi)eratiire.     Little  chicki^ 


three  or  four  days  old.  are  fairly  hardy  creatures.  1 


iindt 


ler  extreme  conditions,  weakness  or  death  is  sure  to  foil 


t)Ut  \yhen  i)laced 


chick's  lun>,'s  are  situated 


Tilt 


tected  only  by  a  thin  memhraneous  I... 

of  feathers  fjrow.     I'rovided  with  sue!    

may  become  readily  chilled,  or  o\erheate<ir    .\' 


aloufj  the  sjjinal   coltnun.  and  are  pro 


injjoyer  which  a  Ii.!.;ht  coxeriiifi 
1  meaj;re  ])rotectinn,  the  lunjLjs 


n  eyen  temperature. 


with  as  few  variations  as  jxissible.  is  most  desirable.    The  broiMJer 
should  be  •  tarted  uj)  a  day  or  two  before  the  chicks  are  ready  to 
be  i)laced  m  it.  so  that  an  even  temperature  of  about  ()H  <le}j 
—  uy  be  maintained.    This  temperature  should  be  tiraduallv  lowe 


m 


and  it  depends  upon  the  season  of  tli 
be  lowered.    The  poultryman  must 


■d. 


the  brooder  according  to 'the  condition  of  the  chicks.    Many  noul 


e  year  just  how  much  it  should 
use  his  jnd^nuent  and  operate 

Itrv- 


men.  es])ecially  with  larjje  Hocks,  use  no  thermometer  in  tlu'ir 
brooders.  They  study  the  chicks,  and  can  tell  bv  lookiiifj  at  them 
It  the  tem])erature  is  riRht.  This  emphasises  'the  fact  that  for 
l)cst  success  the  poultryman  must  understand  his  business. 

Another  i)roblem,  second  in  importance  to  temperature,  is  that 
of   foods  and  feedinj,'.     On   the  nineteenth   day   of  the   incubation 
period,  as  was  notecl  in  the  chapter  on  The   Development  of  the 
'    "  <-'  yolk  are  withdrawn  bodily  into  the  body 


Chick,  the  remains  of  th 

cavity.     The  food  contained  in  this  absorbed  volk 

chick 


It 


sustenance  until  it  is  able  to  obtain  food  bv  it 


provides 


is  <lue  to  this  i)rovisi<m  that  it  is  not  wi 


for  th 
eiTort- 


for  about  tiftv  hours 


se  to  'Ave  it  any  footl 


BROODING  CHICKS  BY  THE  NATURAL  PROCESS 

.\t  i)resent  the  small  grower  .>f  chickens  in  many  cases  depends 
iil)on  the  ai<l  of  the  hen  in  the  re|)roduction  of  the  Hock.  .Many 
find  it  necessary  to  use  the  hen  entirely  in  the  iiatchinjr  and  brood'- 
ins,'  of  the  chickens.  To  jiersons  so' situated,  a  brief  outline  of 
some  of  the  best  nietho<ls  to  adopt  may  be  hel|)ful.  W  hen  the  chicks 
Iiave  hatcl)e<l  and  are  i)repared  to  leave  the  nest,  they  should  be 
carefully  examined  for  lice.  The  hen  should  be  thorou'ijhly  dusted 
with  fresh  insect  powder,  and  oil  is  effective  when  api)lied  to  the 
liead  and  under  the  win.tjs  of  younj,'  chicks.  Care  must  be  taken 
not  to  jjet  too  much  on  them,  esiiecially  <lurin,n-  damp  weather.  The 
hen  with  her  brood  should  not  be  disturbed  too  frecpiently  durinjj 
the  first  few  days  after  hatcliinfj.  To  keej)  warm  is  of  more  import- 
ance tiian  feed.  As  the  chicks  develoi)  they  reipiire  less  restricted 
(|uarteis.  but  it  is  wise  to  keep  the  mother  hen  confined.    If  chicks 
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i 
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arc  allowed  t<>  run  tlirniij;li  I.mjT  wot  ^rass  or  ki'''>^s  licavv-ladi'ii 
with  ilcw.  it  intiTtVrcs  witli  their  j^rnwth.  Dampness  is  one  of  the 
greatest  drawhacks  in  the  ponltry  industry. 

A  Kond  coo|)  in  uliii-h  to  keej)  the  mother  lun  is  sl;o\vn  in 
P")?.  14.  'riiis  coop  is  easily  constructed  and  may  he  moved  alxnit 
readily.  It  is  two  feet  lii^li  in  front,  fifteen  inches  hi^h  at  the  hack, 
and  is  two  wide  liy  three  in  length.  The  wire  i)ortion  is  one  foot  in 
width.  'Pile  hoard  may  he  used  to  cover  the  front  at  nij^ht.  The 
fecdiiiji,'  of  the  chicks  is  piactically  the  same  as  for  chicks  raise<l 
with  the  hrooder. 

BROODING  CHICKS  BY  THE  ARTIFICIAL  PROCESS 

There  are  many  different  methods  emplo\ed  in  the  hrondinj^r  of 
chicks.  The  advantaj^es  an<l  di.-ad vantages  of  these  methods  will  he 
pointed  out. 


Fui.   l.'i.  -  Uiiiiiid  lioMT.     .Midiii   lil'iy  cliicUs  may  lie  hnxjilcd  iirulcr  niic  n( 

t  ln'sc  li(i\  crs. 

The  Colony  System 

Nearly  all  -nial!  hreeders,  and  a  few  of  the  lar.L^er  ones,  emplov 
the  colony  system  in  hmodiitir  tin-j^  ehicks.  Tile  muiul  hover,  as 
shown  in  Kii:.  15.  is  useil  pmhahly  more  than  any  ullur.  This 
hover  may  he  placed  in  almost  any  kind  of  a  ho;ise.  and  is  some- 
times used  in  loiij,'  continuous  houses.  It  !.,'i\es  \  erv  j^ooil  satisfac- 
tion, and  iv  easily  operated.  Ahoul  fifty  or  si\I  v'ciiicks  mav  he 
brooded  undir  one  hover,  until  tlie\  are  ti\e  or  six  weeks  old. 
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Km.   Hi— Sniall   coldiiv   coops   wlnic   iliii-ks  are   riiiscil  willi   llii'   round    Iiomt 
liroodcrs.     TIlcM'  coops  liiivc  rcinoviililo  curtain  fronts. 

(I'liurtony  \\>>ti>rn  Wu^hiiiutoii  KxiH'rinii-iit  .stiiiion.) 


/■ 


f. 

! 


V\(i.  \'  Colony  coops, 
liiivini;  ilic  hover 
compart  nicnl. 


Kacli  coop   is  (liviilcil   into  two  sections:  oin-   section 
wliilc    tlic    oilier    section     is     iisi'il    as    a     scratching' 

(I  iiiirt*'>y  On  y>>ii  si;itf  .\;,'ri<-unur:il  i'-'lh-uf.) 


ao 

I'iri'lfss  hrondiTs  liavi'  nut  j^ivt'ii  wry  (iuod  satisfactiun.    <  >iu' 
I>i>nltry  britiKr  in  California  nsid  tlu'  firdoss  l»r.Mi<liTs  with  txcii- 


k-iit  siHXfss  ti.r  t\M>  _vcar>,  tliuuuli  the  i-hii-k>. 


in  the  si-asoii  that 


hatch 


attr 


al.     It  was  triid  a^ain  this  vi-ar,  i-arlv  in  tlu- 


season,  and  was  a  total  failure.  The  jjreat  dilTicnlty  i>  to  kee))  the 
hrooder  iKTfectly  dry,  It  is  donlitfnl  if  the  ■"l-'ireless"  system  would 
l>rove  satisfactory  in  this  IVovince,  with  its  moist  climate:  certaiidy 
not  with  the  carlv  hatches. 


Fill.  IS.     The  firclcNS  lirociilcr.     Xole  the  coiulil inn  of  the  chicks. 


.\rliticial  luat  has  heen  sii|)|iiied  to  these  hrouders  with  very 
f;oo(l  results.  This  tends  to  keep  the  brooder  from  "sw  eatiniL;."  anil 
the  chicks  seem  to  do  well.  Heat  may  he  supplied  for  iJie  first 
week  hy  incans  of  hot- water  i)ipes,  healed  hricks.  or  compressed 
stone.  This  system  lucessarily  invohts  more  lahor  than  with  the 
ho\  er  s_\  stem. 

Another  system  of  hroodini;  chicks  iinoKes  the  use  of  j^asoline. 
The  chief  feature  of  this  system  is  that  the  cost  of  hroodini,'  Is 
materially   lessened.      .\ls,.   there  is   less   lalior.   since   one   hmidred 
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r  M;.    i!>.      Tit'-  "r'"'iti"  I'l'itttli-i-.     Otn*  ilititiMtiul   nr   rrnrc  rhii'ks  nj;iy  he  i)n»(t(ir«i 
!('j:t'lln'r.     The  supply  lank  is  shown  in  upper  ri^^Iil  Inini)  corner. 


a.H  it  Krailiially  becomes  cmili-tl  it  flows  hack  to  tli<r  lower  cinl.  In 
this  way  a  coiitimial  circulation  lias  hceii  kipt  up.  ami  a  fairly  escii 
teinpcraluri'  may  he  inaiiiiaincil. 

Many  poultrynicn  of  California  have  tliscanleil  this  method, 
anti  have  adopttil  the  comparatively  new  method  of  "room"  lirood- 
inj;.  An  idea  of  this  system  may  he  jjained  from  l'"iKure  i'>.  This 
brooder  house  is  twenty  feet  loii);  by  twelve  wide,  is  diviiled  into 
two  eipial  parts,  in  each  room  is  a  distillate  burner,  which  heats 
the  room  for  one  thousan<l  four  hundred  chickens.  In  the  u))per 
rijiht  hand  corner  of  l-'ij,'.  i<>  may  be  seen  a  KaKani/ed  iron  tank. 
'J'his  is  the  supply  tank  for  the  burner.  Three  ^railcs  of  oil — 
cn^'ine.    .\d.  jH  and    .No.   _y — may   be  used,   but   the  engine  oil   is 


more  satislactorv 


th; 


in   either  o 


.f   th 


le  other   L'rai'es. 


All   of   these 


j^railes  are  e.xtracis  of  the  crude  oil,  l-'roni  the  sui>l)lv  tank  the  oil 
passes  through  pipes  nntler  the  lloor.  to  the  burner.  Vlie  burner  is 
in  the  centre  of  the  stove,  and  from  the  base  of  the  stove  a  Jiipe 
reaches  up  to  and  tliroun;li  the  ceiling,  .\bout  three  feet  from 
the  lloor.  as  shown  in  l-'inure  i<<.  a  larjje  nmbrella-shaiietl  hover  is 
attached  t(.  the  l>ipe.  This  tends  to  kee)!  the  heat  generated  from 
the  burniii^j  j,'as  near  the  lloor.  fonsiderable  care  must  be  e.xercised 
in  lij.;litin>j  the  burner.  The  valve  at  the  supply  tank  and  tl.e  valve 
at  the  burner  are  opened,  and  a  small  (jiiaiitily  of  oil  is  allowed  to 
run  out.  Then  the  burner  valve  is  closed  and  the  od  is  ij^nited. 
This  burniiij,'  oil  heats  the  burner,  the  heat  of  which  in  tu.n  causes 
th<'  '••{.  as  it  Comes  to  the  hot  burner,  to  be  converted  into  jjas. 
\\'!ie  1  the  burner  has  become  sutTicientIv  hot  to  convert  the  oil 
into  j^as.  the  burner  valve  is  turiUMi  on  and  the  i.;as  is  ijjn'ted.  L'p 
to  the  present,  a  reliable  rey^ulator  has  not  been  invented.  The 
burner  is.  however,  easily  controlled.  This  method  of  brooding 
chicks  is  somewhat  more  exi)ensive  than  other  methods.  lliouLjli 
much  less  labor  is  involved.  The  adoption  of  this  method  would 
only  be  justified  on  lartfi'  ()oultry  plants. 


The  Continuous  System 

\\  luii  chicks  -re  raised  in  small  numbers,  the  Colony  s\ -tern 
is  iiecess.iry.  This  system  is  i|uite  often  jiractised  on  iNlensi\e 
poultry  farms,  while,  on  the  other  hand,  the  round  hovers  and  other 
brooders  originally  adapteil  for  the  colony  system  are  <iften  installed 
in  a  c.iutiinions  house.  The  larjjjer  the  number  of  chicks  that  can  be 
brooded  toj^'ether  without  doinjj;  any  injury  to  one  another,  the  less 
will  l)e  the  cost.  It  is  \ery  doubtlid  if  oil-  thousand  to  one  thousand 
five  hundred  chicks  can  l-.e  brooded  toy;eliier  with  entire  satisfaction. 
Methods  of  brooding'  in  California  are  in  a  somewhat  experimental 
staj,'e.  and  ])rol);ibly  ])oultrymen  in  that  country  will  find  it  more 
economical  to  brood  their  chicks  in  smaller  numbers.  <  )n  lariLfe 
])lants.  where  chicks  are  to  be  raised  on  a  larjje  scale,  the  brooder 
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I'm.  '.'0.  ( 'iiliforiiiH  l)rciiHlcr  Immim's  wIht.-  llic  clUiillmc  ImriiiTs  iiri'  um'iI. 
Kit,'li>  "I  iIk'm-  Iiiiiim's  iiiiiv  III-  M'i'ii  ill  tills  |iliiiiii,  iiiiil  in  I'licli  Iiiuim'  oiii* 
lliiiiiMiiiil  rliicks  an-  hiImmI  at  iiiii'  limi'. 


house,  lu'ali'd  liy  lint  water  ])i|Ks,  i>  tlu-  niMNt  iciiiiniiiical.  In  tliis 
case,  (iiily  orii-  Imildinjj;  is  re(|iiiri'(l.  and  all  tlie  wnrk  tn  lie  (Imie  in 
earitijL,'  I'nr  the  chicks  cat;  he  dune  in  the  one  ))lace.  'I'lure  is  imly 
"lie  tire  t<>  tend,  and  tiie  work  of  I'l'edinj;  and  walerin^j  the  chicks 
can  he  dune  nnich  easier  than  w  lien  :ie  chicks  are  scattered  almiit  in 
individual  hriMulers.  'riiere  is  nn  dniiiit  hut  that  the  chicks  lta\e  a 
little  hetter  chance  in  the  cnlnny  hrnnders,  fur  they  are  kept  in 
smaller  nnnihers.  ha\e  less  restricted  ranj^H',  and  have  a  hetter 
;hance  to  pick  ti])  mure  n\  their  liviiiti.  I'.nt  the  extensive  hreeder 
iiuist  consider  the  cust  and  in  this  Cdiinectinn  he  will  lind  it   mure 

eciiniiiii'cal  to  hruud  them  in  a  cintinni  nis  hr ler.    'The  furnace  l'«>r 

luaiinj;  pnrpuses  is  usually  situated  in  the  hasemeiit,  at  mie  end  of 
the  hriMider  honse.  The  |)ipes  run  from  tlu-  furnace  to  the  other 
end  of  the  house  and  return.  The  pipes  m.iy  he  of  any  size,  the  inch 
and  two-inch  sizes  heiniLi:  niost  frecpiently  used.  These  pi])es,  two 
"oiit-tlows"  and  two  "in-ilows"  or  more,  if  necessary,  run  ])arallcl 
to  one  auotlier  the  length  <rf  the  house,  and  are  almtit  six  inches 
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alwivc  iIk-  t)i«ir.  'I'lu'  |>i|K«  iirr  liinlur  at  tlir  ixtrtini'  nul  nf  tin- 
iMiililinj;  than  wluTf  tluj  vnttT  tin-  fiiriiaiv.  'I"lii'»  caiisit  a  i<iii- 
tinttal  lliiw  ni  watrr,  ami  an  «\«ii  lt'ni|»iratiiri'  i»  (jiiiif  .taility 
niaintainiil.  Natiirall)  ilu'  tiinpirati  ri'  at  llu'  tii.l  vxluri'  tlu'  |>i|H!« 
wv  liiyli  wnnid  III-  xniiirwliat  l<>v\ir  than  thr  tiin|KTatnrr  whore 
till-  |ii|Ks  art'  li.w  aii'l  mar  tho  ounni-  of  at.  Thi'  ^;riatt>i  ililTirnlty 
in  I'lintinuouo  hiinsf  linHMlin^  i>  in  I  ■  |irii|nr  i«'ni|K'ratnri'^  iot 
cliick«i  iif  ililTcrrnt   am-*.      'I'hi*  «''  ly    i>>   •nnn'tinif.  nvt-ri-onK- 

by  ii>ii>lrni'linv;  |iariitiiiii»,  nia'  ,  »|>ai-atf  liriMnU'r  |iiii«.,  and  in 
thi-*  uav  nmri'  >ali»l'ail"ir\   rioniis  max   ln'  nhiainoi, 


THE  FEEDING  OF  THE  CHICKS 

.<•«  ha>«  Ik'im)  |irt'\iiin>|y  iintcil,  natiirt-  prnx  iiji'-.  ii>r  tin-  >.n»ti'n- 

aiiCf  I'f  the  i-hii'k  until  it  is  a.-li'  tn  "hiiiin  I I  ti\    it'  >i\\\\  otfnrt-.. 

'rill'  fnnti'nt*  c.f  till'  >"|1<  sac  is  nnnrishiny.  ami  ilir  i-|iiik  mid  lu' 
Kivi'ii  mitliini;  mitil  ahnnt  fifty  Imnrs  aftir  hati-liin);.  If  fid  inn  >.M>n 
thiTi'  is  a  tiiidi-m-y  for  tin-  material  prvsi-nt  in  thi'  \.)lk  sar  u 
ri'iiiain  iinahsnrl 
plaii'.  and  i\iiitnall\    thi'  cliii-k  dii" 


If  this  (K-i-nrs.  )>nlrffai'ii\f  I'lianj^c*  »iinn  taki' 


t'ari'  slinnlil  lu'  takin  m.t  ti>  'iM'rfii-d  tlu'  I'hii-ks,  ispi'i-ially 
dnrinn  thv  first  twn  ,,r  thri'i'  da>  >  aftir  i-nmini  iiiin^,'  i,,  iVid.  Many 
diflVnnt  milhi>ds  arr  I'mplnu'd,  |„it  only  a  fiw  will  lie  di-.iMissi-d. 
Till'  iiMpnrtant  ipii*tii.n  <if  I'xi'n-isf  slmiild  mvir  l>i'  i>\  irtiM.kid. 
I'liM'  till'  litiii'  chicks  plenty  tn  do;  make  thiin  wnrk  fnr  their  li\iii;r. 
Tlir<>n>;h  esercisv  tluy  dc\elM|,  li^Mie  ami  liecnme  slnnlv.     Keeji  the 


tl 


<ir  iif  till'  liniiider  lum^i-   mdl    littered   with   clean    tine   litter.      It 


shiiiild  lie  alioiit  two  inches  deep  to  start  with,  and  );radna!ly  niadi 
ilee))er.  The  more  exercise  the  chicks  are  induced  to  take,  the  hitter 
will  tlie\   develop. 


lonid    he    supplied    with    clean    water    from    the    start. 


•resli  >wec 


t  ski 


ilk 


mm, 


.hicks 


m  excellent   tis>iu'  limlder. 


\ 


ever  i;i\e 


nr  milk  a^  a  drink. 


Is  show  II  III  riy 


coineiiietit    water   loiintam 


l'"iiie  particles  of  j,'rit  ami  tinely  j,'roiim|  oyster  shell  may  als 


he  ),'iven  for  tliem  to  pick  at,     ('.rceii  food  should  1 


e  supplied  at  al 


times.     In  California,  kale  is  larj,;ely  iiseil  for  snp))lyiii,i,;  yreeii  food, 

lionld  not  he  jjrowii  more  eNtensi\ily 


in<l  there  is  ik.  reason  wli\-  it 


in   llritish  C'l 


iliimhi 


l.etti 


I'-i^s'i 


he  y:reen  to 


ay  also  he  j,'row  n,  as  well 


lionld  he  snspeiided  from  tl 
I 


tins  way  it  is  kept  clean.     I'liie  ]iarticles  of  charcoal  mav  al 
Kiven  them  occasioiiallv. 


'riiere  are  many  ilitTerent  mixtures  of  foods  adxocated  f( 


or  cliict 


feeilinj.'.  and  while  sonu'  have  special  merits,  p.od  success  has  heeti 
nhtained  hy  feedinj;  the  chicks  on  some  commercial  chick  food 
and  dry  mash  mixture,  alontf  with  the  previously  mentiond  mces 


:<•. 


\'». 


A  Iim|i|ht  lur  clr>   iiiii^li.  Iiniii. 


"•ilics.  It  is  ln'st  iii(!  til  pliu'f  (Irv  ma-h  ln'inri'  tlu'in  Inr  a  fi'w  ilay-, 
a>  this  tt'iiils  tiiwards  la/iiios  ami  nMrialiiij,'.  'I'vai-ti  lluiii  tn 
MMaiili  fur  till-  iTai'kiil  j;raiiis  in  ilu'  littir.  I'.ilnw  arc  ;^i\i-ii  a  I'lu 
of  till'  lii'tirr  iiit'lli"ii|>  .if  fi'iiliiij^  iliiik*.  \\itli  a  fiw   I'niniiK'iits. 

Methods  of  Feeding 

\|'.  1. — \\  link-u  luat  liri'ad  is  t\il  fur  tlu'  tir^t  liay  nr  twn.  ami 
i»  ,i;railiially  Mihstimii'il  fur  jnhiiny -cakv.  After  a  fi<.  ilav^.  irarki'd 
ciirn  ami  crackid  wluat  arc  lid.  Tlu'  i'lliiiiiy -caki  is  tnaili-  'i  live 
parts  fnrimit'al.  mu'  part  wheat  iniilillinys,  ami  niie  part  lii-if  scrap, 
with  a  little  smla  inixcil  with  snur  milk  ami  steamcil  until  thur- 
iiii.i;hly  fiMiki'd.  AimthiT  juliiiiiy -cake  is  made  nf  tun  and  a  half 
i|iiarts  nf  liran.  twn  ami  a  half  ipiarts  uf  cnriimeal.  twn  ipiart-  nf 
ur.iiiml  cats  sifted,  niie  ipiart  of  cl<>\cr  meal,  half  »|iiart  nf  heef 
scraps.  These  are  mixed  dr\-  ami  half  a  dnzen  infertile  ej^j^'s  are 
added.  .Mix  with  milk  nr  water  and  add  nne  teas|>nnnfnl  nf  Mida. 
.Mix  the  whnle  thnmiifjhly  intn  a  stiff  dnimh  ami  hake  three  tn  ^i\ 
liMnrs  in  a  slnw  n\eii. 
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Xo.  j.^l-'i'i'd  crai-kir  cniinhs  nr  dried  Itrcad  cnimhs.  thonniglily 
mixed  witli  liiK-ly  i-liii|)iitil.  liard-ln piled  I'KK^-  'riun-  >liiiuld  l)e  four 
ur  iise  tinu>  as  miuii  cnnuhs  as  tlicre  is  ej^y;.  Tiidicad  natmeal  «>r 
rulit'd  iiats  are  alsn  used.  TIk'  chicks  arc  led  tliis  several  times  u 
day.  and  after  a  time  cracked  jjraiiis  are  fed. 

.\i).  _^. — 'i'liis  luetlind  lias  been  advocatctl  by  the  .Maine  I".x|)eri- 


ment  Matmn. 


lire 


id  IS  ma<le  (it  a  mixture  nl  three  i)arts  cornmea 


(Hie  ])art  ulieat  hrau,  and  one  i)art  wheat  middlings  or  llmir.  This 
is  mixed  with  milk  or  water  and  salt  is  ad<led.  It  is  well  baked 
in  a  slow  oven.  The  infertile  ej^ps  are  boiled  until  hard,  and 
are   finely  j,'rouiid.  shell  and  all.     <  )iie  part    irnmnd  c^R  and   four 


rts  l)read  crumb  are  then   irixed   top 


l)a 

sansajje  mil 


run   throuirh  a 


Tl 


i-hick< 


fed 


in  t 


'I    111!. 


;ht 


on 


the  bread  and  ei;;^'  mixture,    l-'roni  aftet    he  •.loiniMv  lenl  until  night 


tliev  scratch  in  the  litter  for  the  drv 


(1  i;rai:i 


cli 


ick  food 
b 


.•rushed  oats,  sifted,  one  part   middlintjs,  and  one 


which  is  i)ro\i(led   for  them.     The  eg);    ;r.\'iirc  i>  ir  ,m1   for  about 
two  weeks,  after  which  lime  grains  and  masnes  .i.  ■  rsed. 

.\o.  4. — I'roiii  the  first,  the  chicks  are  ted  cracked  wheat  and 
finely  cracked  corn.  This  is  scattered  in  the  litter,  ami  rolled  oats 
are  fed  once  or  twice  a  day.  In  a  few  days  a  hopjier  of  wheat  bran 
is  placed  before  tlieiii.  In  about  two  weeks  this  bran  is  replaced 
with  a  ilry  mash  consisting  of  two  jiarts  cornineal.  three  parts  brai 
two  |)arts  tiiiel 
part  beef  scrap 

Xo.  5. — While  the  foregoing  methods  have  commendable  fea- 
tures, the  following,  though  simple  and  invdlving  less  labour,  gives 
good  results  and  is  much  more  satisfactory  in  feeding  large  (locks. 
During  the  first  two  or  three  days  after  feeding  commences,  the 
chicks  are  fed  some  good  commercial  "chick  feed"  or  a  mixture  of 
finely  --racked  corn,  cracked  wheat  and  a  very  little  millet  seed  may 
be  used,  lii  California  tlie\  add  to  this  cracked  rice.  The  chicks 
are  gixeii  this  mixture  several  times  a  day.  It  is  scattered  in  the 
litter  and  they  scratch  vigorously  for  it.  .\fter  two  or  three  ilays, 
they  are  given  a  dry  mash.  There  is  no  one  best  mash,  though 
some  are  superior  to  others.  .\  very  good  mash  is  composed  of 
two  parts  of  bran,  one  part  cornineal,  one  jiart  crushed  oats,  sifted, 
one  part  cocoaiuit  meal  and  one  part  beef  scraps.  This  mash  should 
be  fed  in  a  hopper  similar  to  that  shown  in  i-'ig.  J_'.  W  hen  feeding 
this  mash,  for  the  first  time,  it  is  best  to  give  it  ininiediately  after 
they  have  had  a  good  feed  of  their  regular  cracke<l  gram  ration. 
This  will  tend  to  keep  the  chicks  from  overeating  on  the  ilry  mash, 
and  they  will  become  accustomed  to  feeding  from  the  hopper  regu- 
larly, it  is  sometimes  advisable  to  run  the  dry  iiiasli  mixture 
through  a  sieve  for  the  first  few  feedings.  The  chicks  thrive  well  on 
this  combination  ration.  Some  poultrymen  in  Ca'  )rtiia  and  other 
places  add  rolled  oats  to  the  cracked  grain  mi:,       .■.      Rolled  oats 


> 


furin.s  oiu'  of  till-  l)C'st  fliick  feeds,  aiitl  is  cumparatively  iiu-xin'iisive. 

Aloiij,'  witli  tile  eracke<l  grains  and  dry  iiiasli  itreeii  f 1  in  tiie  form 

of  kale  or  letlnce  should  l)e  ^;iven.    (irit.  fine  partioles  of  ovsier  shell 
and  clean  water  should  he  kej)!  hefore  the  ehieks  at  all  times. 

THE  FEEDING  AND  HOUSING  OF  THE  GROWING  STOCK 

\\  hen  the  ehieks  have  heeonu'  old  eiiou},di  and  hardly  enouj,'h  to 
do  without  artificial  heat,  the  hrooder  house  may  he  transferred  into 
a  colony  house,  or  they  may  he  removed  from  the  coMtinuoiis 
hrooder  house  and  placed  in  colony  houses.  The  hest  results  may 
he  o))taiiie(l  from  f,'rowin);  stock  on  free  rani^e.  Thev  should  he 
pro]>erly  fed  and  housed,  hut  the  methods  employed  depend 
u]>on  the  i)ur|>oses  of  the  hreeder.  Different  method^  of  fcedinjj 
w-ould  he  used  in  the  production  of  hroilers  and  hreedcrs  or  lavers. 
'I'lie  chickens  should  he  sei)arated  as  soon  as  jxissihle.  the  males 
and  inferior  stock,  from  the  H;ood  females.  This  system  should  he 
especially  adopted  on  iari;e  plants,  where  the  cockerels  and  inferior 
stock  should  he  placed  upon  the  market  at  the  earliest  opportunit v. 
The  males  which  are  kejn  for  hreeders  and  the  females  which  are 
kei)t  for  layers  and  hreeders  should  receive  different  treatment 
from  the  rest  of  the  stock. 


Feeding 

Whatever  stock  is  intended  for  the  earlv  market  should  he 
forced  as  rapidly  as  possihle.  In  this  case,  esp'eciallv  with  hroilers, 
wet  niash  alonij  with  the  whole  .t;rains  slKmld  he  used.  The  whole 
jjrains  should  he  corn,  wheat  and  oats.  The  mash  iiiav  he  the  same 
as  that  used  for  the  dry  mash  for  chicks  or  a  mash  composed  of 
two  |)aris  cornmeal.  two  parts  middlinj^s.  two  parts  heef  scra])s.  one 
i)art  wheat  hraii  and  one  part  alfalfa  may  he  mi.xed  with  >kim  milk 
or  water,  and  fed  once  or  twice  a  day.  If  j,'reen  hone  is  availahle, 
the  (piantity  of  heef  scraps  in  the  wet  mash  sh.'uld  he  reduced. 
This  mash  should  he  fed  in  \-sliaped  troujLjhs  which  should  he  kejn 
perfectly  clean  and  sweet.  Skim  milk  s.;iveii  as  drink  is  excellent. 
It  is  a  !;oo(l  tissue  huilder.  and  seems  to  impart  a  sujierior  tla\or 
to  the  flesh.  Hroilers  slKmld  wei},di  from  one  and  a  half  to  two  and 
a  half  i)ouiids  when  ready  for  the  market.  They  should  wei.yh  this 
in  ahout  ten  or  twelve  weeks,  dependintr  to  a  certain  extent  uuon 
the  hreed.  '  ' 

All  stock  which  is  intended  for  later  fattening'-  should  not  he 
forced  as  heavily  duriiijj:  the  firowinjr  lu'riod.  The  aim  slumld  he  to 
have  a  larj,H'  frame  <levelop.  to  which  a  lart^e  cpiantity  of  tlesh  may 
he  added.  This  class  of  stock  should  he  fjiven  pleiitv  of  free  rani;e. 
with  a  varietv  of  food. 


:«) 


Fnt.  24.  -A  t'aliforniK  ccildiiy   house.     Th«  cliickt-ns  arc  iilaocil  in  lliis  house 
whvii  about  Ihri'e  nioiilhs  olil. 


Tlu'  maU's  and  U'liiak-s  for  l)ri'ciliti<j;  ]nir)).)S(.'.'^  sliimltl  t)c  treated 


(|ii 


ite    (liffcrciitlv    fn 


stock    iiitciidi'd   lor   broilers    and    roasters. 


They  slioiild  not  he  forced  to  any  extent  diirinj;  the  j^'rownijj;  |)eri 


d. 


If  the  ])iillets  are  forced  they  nia'    lay  i)reinatnrely.     They  should 
leveiop  hiTiiv  frame? 


have  stronir  constitutions 


IT 


ie  amount 


of  concentrated  food  in  the  ration  should  he  lower  than  in  a  fatten- 


ing,' ration.    I'Vee  ran,i.je  is  neces-- 
])roi)ortion  of  one  pound  corn,  o 
answers  well.      This  mav  he  ch 


.\  whole  jjjrain  mixture  in  the 

'  wheat  and  one  pound  oats, 

1  three  pounds  corn,  three 

me  |)oun(l  huckwheat.     The 


pomids   wheat,  two  ))ounds  ojits 

])ullets  should  he  fed  rather  li;ditly  on  mash,  which  may  he  coui- 
pouniled  as  anv  of  the  |)reviously  mentioned  ones.  lieef  scra])S 
may  t)e  fed  in  a  separate  ho])])er,  hut  care  should  he  taken  to  avoid 
y  waste.     Many  i)oultrymen  feed  the  whole  jjrain  hy  the  hojjpcr 


an 


svstem. 


Thi 


IS   is   practised    (|uite   extensively    in   certain   parts   ot 


California,  where  thev  have  several  thousand  fowls 


each  ])laiit. 


This  method  saves  a  ^reat  deal  of  lahor.  hut  it  is  douhtful  if 
satisfactorv  results  mav  he  ohtained  as  in  hand  feeding-    ^'n  snial 
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plants  better  results  may  he  expected  wliere  the  wliole  (,'raiii  is  iV.I 
regularly  frnm  the  hand.  The  ini|)nrt;  it  pnint  i>  li>  sn  Feed  and  eare 
for  tliein  that  tliey  will  he  fully  matured  l)ef(ire  commenciutj  ti'  lay. 

Housing 

The  Wood's  open  air  poultry  hmwi.  is  sini|)le,  eoinenient.  and 
comparatively  inexpensive.  It  i>  eooj  in  summer  anil  comfortahle 
in  winter,  it  i)ro\i(les  for  an  abundant  sii|)|)ly  ,>i  fresh  air  at  all 
times,  and  the  sun's  rays  may  also  reach  e\er\  |)ortion  of  the 
roosting  (|uarters.  while  at  the  same  time  danii)ness  is  larjfelv  pre- 
vented from  entering;.     If  i)roperly  constructed  it  is  drauj,dit-prooi. 


^■•>lv 


slxi'lrli  ot  Wdoil's  hniiM*. 


This  house  may  he  constructed  in  dilTerent  ways.  althouj,di  its 
essential  feature  should  not  he  lost  sij-ht  of.  h'ifjures  ^(^  and  2S 
show-  slijrhtly  different  constructions.  In  l''ij,mre  2(>  the  front 
portiim  of  the  house  is  about  einht  feet  deej).  while  in  I'i.i^ure  _'S  the 
front  jxirtion  is  six  feet  deep.  The  house  may  also  be  built  with  the 
front  beinjj  .seven  feet  dee])  and  the  rear  section  also  seven  feet. 
These  ditTereiices  are  more  or  less  immaterial,  and  a  house  with 
the  front  section  ei},dit  feet  deej)  and  the  back  six  feet  deep  iiiav 
he  more  satisfactory  in  some  i)laces  than  one  where  the  front  is 
six  feet  dee()  ami  the  back  eiKht.  Alsd  this  house  is  often  built 
eifjiit  feet  wide  and  twelve  dee]).  W  hen  it  is  tn  be  used  as  a  colonv 
house  its  dimensions  may  be  reduced  to  suit  the  convenience  of  the 
builder.  There  is  a  jj^reat  need  for  a  colony  house  which  mav  be 
moved  about  in  stump  land.  The  Wodcf's  limise  is  admirably 
adapted  for  fjrowinj,'-  stock.  ( )ther  houses  are  probably  as  satisfac- 
tory, and  the  .\-siiaped  colony  house,  especiallv,  is  more  convenient 
than  the  larj^er  houses. 


*< 


'I'lu-  W'li.  id's  li 


iiiisc  iiia\  a 


ls<.  I> 


.1 


)i'  iisi'd  as  a  laving  lumsi',  ai 


ml  till 


plan  fur  siu'li  is  Iutc  jj;iven.  'I'liiTi-  arc  a  i\mv  placi's  wlu-rc  earth 
tliHirs  may  hi-  as  satisfactury  as  huanl  tlonrs.  hiit  :i«  a  rule  hoard 
tlnors  an  pri'lcrahli'.  'I'lu'  lintiso  may  he  ki'|)t  cli-aiuT.  dry  it, 
and  viTiniii  arc  mori-  easily  ki'|)t  mit.  I""ij;.  2~  slinws  the  j;ri)im  I 
l>laii  i)f  a  hciiise  ten  feet  wide  hy  fnurteen  feet  dee)>.  This  )>laii 
shows  |)iisitinn  of  sills,  studs,  window  and  door,  and  the  loeation  of 
riHtsts,  drop  hoards  and  nests.  I'"i),'iire  jS  shows  side  elevation  of 
lionse.      In  the  tiU'Te  the  jiosition  of  the  posts,  |)lates,  sttids,  and 


P! 


amr 


y. 


L-lI> 


^^31 


T 


Vw. 


-tirouiiil  plan  of  Wood'si  Iioum'. 


rafters  is  clearly  shown.  The  position  of  tli','  roosts,  dro])  hoard  and 
nests  is  also  indicated.  althonij;h  the  tijjnre  jjives  an  incorrect  idea  of 
the  construction  of  the  nests.  The  construction  of  the  nests  is  shown 


FiLTure  Ji».    Thev  are  made  1)\    makiny  a 


row  ot  ho.xes  wi 


th  n< 


hottoms,  to  the  front  of  which  a  hinjjed  door  is  attached.    This  ro 


)f  ho.xes  is  ])laced  on  hoard  as  shi 


I"'i)j;ure  29,  and  is  held  in 


I)lace  hy  means  of  small  hlocks.  To  clean  the  nests,  the  row  of 
hoxes  is  raised  ahovc  the  holdin}.f  hlock  and  is  drawn  out.  Then 
the  hoard  upon  which  the  nest  hox  rests  may  he  easily  swejn  ot? 


V.i 


and  kfpt  clean.  'I'lu-  iiitcrinr  arraiij^i-nu-nts  arc  tixcil  so  that  tlu- 
luniso  is  \iry  I'limcniciit  and  i-asy  .o  crc  fnr.  I*\'i'«l  ImjijuTs  may 
1)1'  attaclu-<l  to  the  sides  of  tlu-  luuiso  alMive  the  floor. 

The  actual  opeiiiiij;  in  front  may  vary  with  ililVerent  houses. 
I'sitally  it  is  two  and  one  half  feet  from  top  to  liottoni.  tlioiiyh  the 
width  of  the  prote-vtion  hojirds  determine  this.  The  protection 
hoard  used  at  the  top  ,,i  {\h-  front  wonld  necessarily  he  wider  in  the 


wet  helts  of  the  I'rovince  than  in  the  ilrv  lielts.     It 


d\ 


l)le  to 


have  the  lowtr  hoanl   IweKe  inches  k\  ide.     This  liiid>  to  keep  al 


I'l.i 


'iili'  t'lovalion  uf  house, 


litter  from  heinff  scratched  out  of  the  honse.      Protection   hoards 


are  also  shown  hetween  the  two  secti< 


if  the  1 


lonse. 


If  .-    1). 


d 


rioor  is  nsed  a  protection  hoard  on  the  lloor  would  he  useless,  as  the 
whole  floor  space  is  used  for  scratchiiifj  pnr])oses.  The  ui)per  i)ro- 
tection  hoarcl  acts  as  a  check  hoard  af^ainst  any  drauj^hts.  The 
])osition  of  the  windows  is  shown  in  Fijjs.  25  an(i  2(1,  as  well  as  in 
I-ijj.  J.'^.  These  should  he  on  hinjj;es,  so  that  they  may  he  opened 
when  desirahle.  A  door  should  he  placed  on  one  side,  as  indicated 
in  h'ig-.  J",  also  a  window  may  he  placed  in  other  side  of  the  house. 


J 
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Fki. 


!H       Line  skt'i'  -  "I  tiiii'k  (larl  nf  Ikhim'  to  show  ciiiislriirtinn  of  ni'sls. 


The  li 


>lii)iil(l  lie  liicatcd  cm  woll-draiiU'd  ■ioil  ami  should 


face  south  or  *"utli-cast.  The  foundation  should  be  made  solid, 
ami  the  sills  and  studs,  jdates  and  rafters  rtxed  firm.  The  three 
sides  should  he  made  absolutely  tij,dit.  kootiii);  materials  or  shiiiples 
may  !/<•  used  for  ilie  roof.  \\  hen  |)ro|)erl\  coiistrueted.  it  is  a  ser- 
viceable and  durable  house. 
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BULLETINS  ISSUED   BY  THE  DEPARTMENT  OF 
AGRICULTURE 


No.     7 — l-'lax. 

N'l).  H. —  l'\'c<lintj  l-'arin  Animals. 

No.  11. — Wild  Mustard.  I'.railii  itii  n  .  f. 

No.  ij.^liifnrinatioii   for   I'niit   C.ntuiTs. 

.\'(>.  13. — Cut  \vi  inns. 

.\n.  iS. — .\lndi-I  l'"arni    r>uildiii|;s. 

\<).  \<). —  I'oiiltry. 

.\().  JO. — \arittit's  of  I'Vuit  KicoinnR-tided. 

\'o.  Ji. — Strawlicrry  (irow  iii]Lj. 

.\'o.  JJ. — Care  aiicl  .Manajfi'mciu  of  (  )rcltards. 

\o.  J4.— Isirnu'rs'  l-'oi-s  and   l-"ricnds. 

.\o.  J5. — ()rcl)aril  Clcansiii};;. 

.\o.  Jfi.—  l 'radical   I'ciultry    Kaisiiifj. 

l'".\tra. — llorticulttirist'^  Utile  I'.ook. 

No.  J-. — liK'iihatioii  ;iii<!    r.roodinj;'. 


.Applications  for  bulletins  pnhlislicd  by  the  Department  should 
he  addressed  to  the  Department  of  Agriculture.  X'ictoria.  British 
ColuniI)ia. 
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